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Attend One of the Finest Equipped 
Civilian Aviation Schools in the U. S. 


HINK of it! 


learn at Lincoln! 


“Lindy” 
Come to the 


learned at Lincoln. You, too, 
famous Lincoln Air- 


plane and Flying School—one of the largest civilian 


Aviation 
Aviation training. Training 
toward a wonderful future. 

Lincoln is now 
worth of buildings and equit 
most expert, 
mechanic instructors we 
Flying, 
been praised by many for the 

a ogeed from Everywhere! | 


Schools in the U. 


one of the finest equipped civilian 
tion schools in the U. S. We have 


S. Get thorough, complet 
that gives you the right start 


Avia 
more than $250,000.00 


ynent; and an assembly of the 


government-licensed pilot and expert airplanc 
could assemble. 


Ground Work, Welding, 


Our courses in 
\erial Radio, etc., have 
ir prac tics ulity and completeness. 
he hs dard of this school has 


wents fro ther countries We have enrolled mer, not 


d ¢ 


Get Complete, Practical 
Ground Training! 

Our practical Ground Training 
course prepare you to handie a Good 
Pay job in an airplane factory or at 
a commercial airport uu work on 
actual aireraft and parts You learn 
to construct and repair every 1f 7 
a plane; and overhaul Wright 
winds, Hispano-Suizas, OX5 
other important types of airplane 
engines You learn met rology, 
navigation, aerodynamics nstruments, 
fuselage and wing building and re- 
pairing, airplane rigging and re- 
pairing, ete Also aerial radio at 
no extra charge 


ill parts of th U. S. 


» but from South Afvien, Scotland, 


Get a Pilot’s License! 
u for private pilot's 
( ue pilot's er tran 
t's license You learn\to fi 
lanes various types ¢ 
mmercial plane 
flying elir 
y landings, solo 
baties and 
ships and 
ructor Jepartment 
ree license, 


BIG PAY 
FOR 
GROUND 
MEN 
AND 
FLYERS 








Our Fleet of Training Planes 








Send Coupon for New Book 


Send for FREE Book, “Aviation 
Beckons You Contains full in- 
formation about the Lincoln School. 
Tells the story of Lindbergh at 
Lincoln. Chock full of interest- 
ing Aviation facts. Mail Cou- 
pon today 
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AIRPLANE SCHOOL 


LINCOLN, NEBR. 


405 Aircraft Building 


Te J - 
Mail Coupon Now! 
Lincoin Airplane School 
405 Aircraft Bidg., Lincoln, Nebr. 

| Please send m ‘ 
“‘Aviation Beckons You including 

| Line ibersg rh Lincoln, low tuition, et 

stand ere is no obligation on my part 
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Amazingly Easy Way 
to get into ELECTRICITY 


Don’t spend your life waiting for $5 raises, in a dull, hopeless job. Now ... and 
forever... say good-bye to 25 and 35 dollarsa week. Let me show you how to 
qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity — 
NOT by correspondence, but by an amazing way to teach, RIGHT HERE IN 
THE GREAT COYNE SHOPS. You become a practical expert in 90 days! 
Getting into Electricity is far easier than you imagine! 


Learn Without Lessons ix 9Q >»: 


By Actual Work —i in the Great Shops of 


Lack of experience—age, or ad- 
vanced education bars no one, 
I don’t care if you don’t know 
an armature from an air brake 
-I don't expect you to! Idon’t 
care if you're 16 years old or 48 
—it makes no difference! Don’t 


let lack of money stop you. Most § 


of the men at Coyne have no 
more money than you have. 


Railroad Fare 
Allowed 


I will allow your railroad fare 
to Chicago, and if you should 
need part-time work I’!] assist 
you toit. Then, in 12 brief weeks 
in the great roaring shops of 
Coyne, I train you as.you never 
dreamed you could be trained 

.on a gigantic outlay of elec- 
trical apparatus ...costing 
hundreds of thousands of dol- 
lars... real dynamos, engines, 
power plants, autos, switch- 
boards, transmitting stations 

. everything from doorbells 
to farm power and lighting . . 
full-sized . . . in full operation 
every day! 

NO BOOKS 

No Printed Lessons 

Nobooks,nobafflingcharts 
- all real actual work. . 

right here in the great 
Coyne school... building 
real batteries... winding; 
real armatures, operating 
real motors, dynamos and 
generators, wiring houses 


Here are a few of hundreds 
of positions open to Coyne- 
trained men. Our freeemploy- 
ment bureau gives you life- 
time employment service. 
Armature Expert 

up 4 $100 a Week 
Substation Operates 


Auto Electrician . 
Inventor 
Maintenance Engineer 
up to $150 a Week 
Service Station ym en 
to $200 
Radio Expert w to $100 Hy Week 


Week and u - 3 
® $il08 Wee 
Unlimited 











NOW IN OUR 


etc., etc. That’s a glimpse of 
how wemake you amasterprac- 
ticalelectricianin90days, teach- 
ing you far more than the ave- 
rage ordinary electrician ever 
knowsand fitting you tostepin- 
to jobs leading to big pay imme- 
diately after graduation. Here, 
in this world-famous Parent 
school—and nowhere else inthe 
world—can you get this training! 


Jobs, Pay, Future 


Don’t worry about a job, Coyne 
training settles the job question 
for life. Demand for Coyne men 
often exceeds the supply. Our 
employment bureau gives you a 
lifetimeservice. Two weeks aft- 
er graduation Clyde F. Hart got 
a position as electrician for the 
Great Western Railroad at over 
$100a week, That's not unusual, 
Wecanpoint toCoynemen mak- 
ing up to $600 a month. $60 a 
week is only the beginning of 
our opportunity. You can go 
nto radio, battery, or automo- 
tive electrical businessfor your- 
selfandmakeupto$15,000ayear. 


Co 
Get the Facts 


Coyne is your one great chance 
to getintoelectricity. Every ob- 
stacle is removed. This schoolis 
30 years old—Coyne training is 
tested—proven beyond all doubt 
—endorsed by many large elec- 
trical concerns. You can find out 
everything absolutely free. Simply 
mail the coupon and let me send you 
the big, free Coyne book of 150 pho- 
tographs ... facts... jobs. m- 
laries ... opportunities. Tells y 
how many earn expense swileteae 
ing and how we assist our graduates 
in the field. This does not obligate 
you. Soactatonce. Just mail coupon. 


Get This Free 
Book 


NEW HOME I Mr. H. C. LEWIS, President 


This is our new fireproof, 


Coyne Electrical School, Dept. 20-53 


modern home wherein ig i sone. S. Paulina Street, Chicago. Ulinois 


installed thousands of 

lars’ worthof the new- 
est and most modern 
Electrical equipment of 
all kinds. Every comfort 
and convenience has 


Dear Mr. Lewis: 
Without obli 
all details of 


I Name. 


tien send me r big tree catalog pad 
yChicag Free Em 


Fare to Chicago. iploy= 


ment Service, Radio, Aviation Electricity, and Auto- 


_ Courses, and how I can “‘earn while learning.’* 
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H. C. LEWIS, President 
$00 S. Paulina Street, Dept. 20-53 FEE, F ity.... 2000 covees 
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Last Years Pay Looks 


Like Small Change to These 





A 300% Increase! 

From $75 a month to $300 
and more per month—that’s 
the jump M. B. Scholes made 
thru N.S. T. A. Credits N. 5S 
T. A. training with his success 
and N. 8. T. A. Employment 
Department for his present 
big pay job. 














Doubled His Pay 
A. Robitaille found in N. 8 
T. A. training “a lifetime of 
selling experience.”” My earn- 
ings have jumped to 100% 
more than { got at the time I 
began studying your course 














Worth $5,000 To Him 

“IT wouldn't take $5,000 for 
what you've done for me,” 
writes C. B. Sterling. “Your 
training has actually in- 
creased my income over 
00°,." Shortly after enroll- 
ing, he led the sales force of 
his company. 











Send for This FREE Book 


You may have doubts in your own mind about 
how salesmanship can help you to solve your own 
problem. If so, we cannot urge you too strongly to 
read the same fascinating message that inspired 
Huppert, Ferland and Scholes, and the thousands 
of others who took this remarkable short cut to 


Men Today! 


Here are six men who were formerly caught 
in the hopeless tread-mill of low-pay jobs. 
Today every one of them report earnings 
from $4,000 up to $10,000 a year! Right 
now—the same opportunity that changed 
their lives so completely is open to you! 
Don’t fail to read every word of this vital 
message! 


HEN a man who has been struggling along 
in a low-pay job suddenly steps out and 
starts earning real money—$5,000, $7,- 

500, or $10,000 a year, he usually gives his friends 
quite a shock, It is hard for them to believe that 
he is the same man they used to know. Take one 
of the men whose pictures appear on this page— 
J. M. Huppert, for example. Huppert was a 
plumber’s apprentice at $23 a week. If he had 
predicted that he was about to make two years’ 
pay within a period of three months, his friends 
would have thought he was joking. But he knew 
what he wanted, and he set about getting it in the 
shortest possible way. ‘“The Key To Master Sales- 
manship” opened his eyes to the opportunities in 
the selling profession. This book proved that 
Master Salesmen are made, not “born.” It told 
facts and secrets about money-making that were a 
positive revelation. And best of all, it outlined a 
simple plan that enables men from all walks of life 
to quickly reach the top without spending years on 
the road—without losing a day or a dollar from 
their present positions! 


A Few Weeks—Then Bigger Pay 


Huppert seized the opportunity to qualify as a Master 
Salesman, and has richly profited by it. He now reports an 
increase of many times his former weekly earnings, and his 
future possibilities are unlimited. Some of his former friends 
perhaps say he was “lucky.” He was. But his “luck’’ lay 
in his decision to cast his lot with the N. S. T. A. Thousands 
of other men have been similarly “lucky”. Some report 
increases ranging up to 900%. They have forgotten the days 
when they were caught in the rut—but they never forget 
that they owe a great part of their success to N. S. T. A. 
training. 


National Salesmen’s Training Association 


Dept. B-702, N.S. T. A. Bidg.,Chicago, Illinois, 








Earns 2 Years Pay In 
3 Mon 


ths 
J. M. Huppert, a $23 a week 


plumber’s apprentice, found 
selling furs easier and more 
profitable than fixing leaks 
after N.S. T. A. training. In 
his first 3 months he had made 
more money than in two years 
at his old job. 








His Own Boss— At Doubled 
es 


“I'm my own boss now” 
proudly writes W. Hayes, a 
N.S. T. A. graduate. “Since 
taking this course I have 
more than doubled my in- 
come.” In one week recently 
three other concerns tried to 
hire him away from his 
present job. 











$5,000 A Year! 

Ask J. A. Ferland if N. 8. 
T. A. training pays. A French- 
Canadian railroad man— 
little education in English, 
N.S. T.A. training won hima 
Sales managership at $5,000 a 
year to start. 
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ice. 


Name 


National Salesmen’s Training Assn., 

Dept. B-702, N.S.T.A. Bldg., Chicago, Ill. 
Without cost or obligation I will accept a 
copy of your book, ““‘The Key To Master 
Salesmanship,” and details of your System 
of Training and Free Employment Serv- 


success. If we were asking two or three dollars a 
copy for “The Key To Master Salesmanship,” 
you might hesitate. But it is mow FREE! See for 
yourself what salesmanship has done for others— 
and what the National Salesmen’s Training Association 
stands ready to do for you. No matter what your present 
thoughts on selling are, “The Key To Master Salesmanship,” 
will give you a new insight into this fascinating and highly- 
paid profession. Mail the coupon for your Free copy NOW! 





Address 
City 





Occupation 
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For the Motorist 


Race Cars Test Auto Developments 

Four-Cylinder Car Built for $185 

Reversible Spark Plug Offered 

Gas Tank Cap Can’t Be Lost 

Car Can Be Taken Apart in 20 Minutes 

Three-Wheeled Taxi in Service 

Small Steam Car Makes 10 m.p-+. . 

Private Garage Has Turn-table — - . - 131 

Gear Shift Guide Aids Beginning Drivers - 146 

Motor Mechanics Department - - = 167 
Edited by Ray F. Kuns 


For Craftsmen, Young and Old 


How to Experiment with Rocket Ships - 122 
By Kenneth Reenaide siurwep 
Amateur Electrician’ - - 132 
Simple Electroplating Outfit Wage . 132 
* Electric Flasher for Dimming Lights - = 134 
Making Tinted Lamp Bulbs’ - —eo 
How to Make an Ammeter_ - . . - 135 
Home Workshop - - = 992 
Edited by A. Neely Hall 
Easily Made Electric Grill - . - 152 
A Bob-sled for Winter Sport a a, 
Bird Bath Made of Automobile Parts - - 155 
New Ideas in Tools Save Manual Labor - 156 


For the Radio Fan 


New Television Transmitting Station 
What's What in Radio Today - 
By Jay Earle Miller 

Sparks From the Radio Editor 

Edited by L. B. Robbins 
Repairing AF Transformer Primaries 
Talking Portrait Is Novel Radio Stunt 
Making a Wet Electrolytic Rectifier 


Aviation 


Refueling of Moving Airplane Simplified 
Special Tenders Used for Racing Planes 
Speed Camera Times Air Racers - 
World’s Largest Parachute Can Be Guided 
Runway for Airplanes Atop Skyscrapers 
Flying Machine Patterned After Owl 
Device Adjusts Airplane Wing Surfaces 
Plane Talk Department - 

Edited by Major H. H. Acasid 
Settle-Draft Causes Freak Plane Crash 
Wind Tunnel Operates Model Airplane 
150 Rubber Bands Propel Toy Airplane 
Airship Reaches Mars—in Movies 
Meter Warns Pilots of Crash Danger 


Handikinks 


Spring Catch Holds Door Open - - - 108 
Twine Holder From Light Bulb - - - 108 
Rod Holds Dozen Coat Hangers - - - 108 
Concrete Blocks as Guard Rail =" sae 
Emergency Stopper for Bathtub - - - 109 
Safety Rest for Hot Irons - - - - 109 
Built-in Two-Way Woodbox - - - - 109 
Auto Seat Makes Porch Swing - = «= 109 
Door Closer Holds Bulky Mail - - - 110 


Inner Tube Lengthens Broom Life - .- 
Bumper Protects Against Banging Knobs - 
Street Lamp Mirror Lights Dark oes: ° 
Simple Basement Shower - 

Handy Dish-Washing Brush 

Cushion for Screen Door 

Corks on Chair Legs Prevent Scratching 
Doorknob Is Handle for Faucet 

Clock Spring Makes Stovepipe Cleaner 
Flexible Snout for Oil Can : 
Tobacco Can Holds Small Drills 

Bearing Caps Make Shaft Collars 

Bit Shank Holds Small Round Drill 
Clothespin Racks Hold Tools . 
Soldering Iron Operates From Battery 
Pencil Emergency Rheostat - - 

Safe Electric Flashlight Gun 

Tone Arm for Electric Pickup 

Fuse Plug Adapted as Electric Switch 
Speedometer Makes Tachometer 

A Motorcycle Ice Sled - 


New Mechanical Inventions 


Handy Portable Coat Hanger - 
Collapsible Sun Hat Doesn’t Touch Head 
Vacuum Tank Cleans Railroad Right-of-way 
Light Measured in Vacuum Tunnel Mile 

Long - 
Towboat ends Only Two Feet of Water 
Device Teaches Telegraphy - - - 
Machine Repairs Damaged Hosiery’ - 
Spiral-Drive Invented for Boat . 
Combination Suit Appears in Germany 
“Automobile” Trolley Car Perfected - 
Ski-Auto Driven by Paddle Wheels 
Plow, Harrow, and Disk Combined 

in One Machine - 
England’s Newest Submarine Tested 
Movie Invention Reduces Costs 
Machine “Eats” Old Light Bulbs 
Floating Movie Theatre in Holland 
Rare Gluconic Acid Produced for Bedicine 
Wireless Cigarette Lighter 
New Angle Tee for Golfers 
Six-Wheeled Tractor Hauls Guns 
Exploding Wedge Splits Logs : 
Mirror in Cap Is Beauty Aid . 


Interesting Items 


Portable Talking Picture Device Perfected 
Scientist Has Scales for Weighing World 
Your Body Heat Can Cook Potatoes! 
Largest Binoculars on Exhibition 
Smallest Railroad Powered by Ford 
Arizona Crater Resembles Moon’s 
Carries Own Grass 200,000 Miles - 
Automobile Bank Tours Suburbs 

Pine Trees Bled for Turpentine - 
Auto Barber Chair Amuses Child 

Tank Replica Is Made of Soap 
Limousine-Auto Resembles Train 

Hound Stands Seven Feet Tall 

Tricks of Liquor Fakers . 
Bedroom Built on Stilts - 

Auto Hoisted Nine Stories for Prospect 
Soap Powder Is Explosive 

Toy Horse Easy to Make . 

Canine College Has Movie Pupils 


Cover Design Painted by George Rozen 
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37 $75 A Week 
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> om 
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All you need is a little 


TRAINING to makea 
SUCCESS in RADIO 


OUNG MAN, study radio!” That’s what every 


ambitious young man of today is told by J. H. 
Barron, Radio Inspector of the U. S. Department 


of Commerce. Radio is crying for trained men. 
Experienced radio operators and service men are 
im great‘demand. A very serious shortage exists. 


Practically all of the seven thou- 
sand licensed commercial opera- 
tors are now employed and the 
need is constantly increasing. Ra- 
dio needs thousands of trained 
men. Are you prepared to take 
advantage of this big opportunity? 
Ships at sea, planes in the air, 
broadcasting stations, manufac- 
turing plants, as well as dealers, 
require thousands of experienced 
radio men. 


You Can Easily Learn Radio at 
Home Through This Course 
Sponsored by the Radio 
Corporation of America 
RCA sets the standards for the 
entire radio industry ... And this 
RCA Institutes’ Home Labora- 
tory Training Course gives you 
the real inside secrets of radio 
quickly and easily! In your spare 
time, you can obtain all the in- 
formation you require to make a 
success in radio. You study at 
the very source of all the latest, 
up-to-the-minute developments. 
This is the only radio course spon- 
sored by RCA, the world’s largest 
radio organization. This is the 
real way to study radio. Learn 
radio under the direction of RCA 

. under the men who actually 


made radio what it is today! 


Clip this Coupon NOW! 


RCA INSTITUTES, Ine. 


Ra 


Formerly 
Radio Institute 
of America 








For the added convenience of stu- 
dents who prefer a Resident 4 
Course, RCA Institutes, Inc., has 
established Resident Schools in 
the following cities: 

ew vow + « + 326Broadway 
Boston, Mass. . 899 Boylston St. 
Philadelphia, Pa. mn Chestnut Se. 
Baltimore, Md. 1215N. Charles St. 
Newark, N. J. - »« 560 Broad St. 
Home Study graduates may also 
attend any one of our resident 
schools for post-graduate instruc- 
tion at no extra charge. 








Graduates Find It Easy To Secure Good-Pay 


Radio Jobs 


You actually train for success. Every graduate of 
RCA Institutes has the ability and the confidence 
to hold a well-paid radio job. You learn radio by 


actual experience with the re- 
markable outlay of apparatus 
given to every student. Every ra- 
dio problem, such as repairing, 
installing and servicing fine sets 
is covered in this course. Stu- 
dents of RCA Institutes get first- 
hand information and get it com- 
plete ... That’s why every grad- 
uate of RCA Institutes who 
desired a position has been able 
to get one. That’s why they’re al- 
ways in big demand. No other 
radio school can make such a 
claim as this! 


Step Out Towards Success 

in Radio Today! 
Get out of the low-pay rut. Make 
your first move towards a pleasant 
and profitable career in radio to- 
day by sending for this free book 
..+ “Radio... the Field of Un- 
limited Opportunity.” Read these 
forty fascinating pages, packed 
with pictures and descriptions ot 
the brilliant opportunities in ra- 
dio. Learn all about the oldest 
and largest commercial radio 
training organization inthe world. 
See how you, too, can speed up 
your earning capacity in the fast- 
est-growing industry of today. 
Others have done it and so 
can you! 





New York, 


illustrates 


Name 


BCA ResrsTurss, Inc. 
Dept. MM-2, ee Broadway, 


Gentiemen: Pleasesend me your FREE 40-page book which 
the brilliant opportunities in Radio and de- 
your laboratory-method of instruction at home! 





Address 
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New books have ‘‘jiffy index,”’ 
making all facts instantly avail- 
able. You find anything you 
want to know in a moment, 
in this brand new edition. 








These books tell how 





ERE are the most interesting, the most 
H practical books we have ever published on 

automobile construction, operation and re- 
pairs. Brimful of facts, photographs and explana- 
tions so easy to understand that anyone can learn 
how in almost no time. 

Over 2000 pages, with diagrams, blueprints and 
everything else needed to make anyone an authori- 
ty on automobiles. 

Whether you want to qualify as garage owner, 
auto repair expert or merely wish to know 
how to keep your own car 100% efficient, you 
will welcome these books, especially on our 


Don’t Hesitate 


There are no strings to this offer—it means just 
what it says. Send name and address on the coupon 
and ALL of the five books—the complete set—will 
be sent to you for examination. 

Remember one fact only which you can find in 
these books may save you an expensive repair or 
help you to a better job. 


Learn All About Autos 


Get these five big books on this liberal offer and 
learn all the things you want to know about autos. 
Carburetors, engines, springs and spring 





No Money Offer 


This plan brings this valuable infor- 
mation within the reach of everyone. 
You don’t send us a single penny. You 
don’t have to pay us anything—just send 
your name and address and we'll send 
you the complete set of 5 volumes, 





suspension, brakes, 4-wheel drives, lubri- 
cation systems—all are fully covered. 

These complete and comprehensive 
auto books are yours if you want them 
on this easy plan. Send for a set NOW; 
there’s nothing to pay. 








specially bound in Flexo covers. 
Read them carefully; keep them 10 
days ; find outanything you wantto know, 
and then if you want to keep them, send only $2.00 
then and $3.00 per month until the special low price 
of $24.80 is paid. There is no further obligation. 


American Technical Society 
Membership Free 


This is a great organization for the publishing and 
spreading of specialized knowledge—we have over 
a million dollars of resources, enabling us to get the 
cooperation of the largest automobile manufacturers 
and dealers, who have furnished us plans and pho- 
tographs. If you send NOW for this new edition of 
Aut mobile Engineering, we will include a Consul- 
tation Membership in this great organization. 

Eighteen automobile experts will be ready to help 
you at all times. You can write or wire any time for 
special information. Answers will be sent to you 
promptly—without cost. 


—_ 


Modern Oiling System 


You don’t have to read the books through; the 
index enables you to put your finger on the infor- 
mation wanted in a jiffy. 


For Free Offer, Use Coupon 
American Technical Society, 
Spec. Dept. A-2320, Chicago, Iil. 

I would like to look at the 5 Auto Books described above. 
Send them on your FREE offer. I will examine them carefully 
and return them in 10 days unless I like them; in which case 
I will send you $2.00 then and $3.00 per month until the 
total price of only $24.80 is paid. You are to also send me 
Free Consulting Membership Certificate in the American Tech- 
nical Society. Send latest edition 
Nam? 


Street 


| Reference 





Ge 
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NOW /A QUICKER SURER WAY “o 


BIG DAY is DRAFTING 


he 1:1: COOKE 
PICTURE 


Now the wonderful Big Pay Opportu- 
nities that Drafting offers are open 
to you as never before. Now, with the 
amazing new L. L. COOKE “See it — Do it” 
Training, you can become a full-fledged Engi- 
neering Draftsman in a surprisingly short time 
—and you don’t need artistic ability nor High 
School education to do it. Many fellows no 
smarter than you qualify in a few months for 
Big Pay Jobs this new quick way. 


STEP BY STEP 
YOU SEE IT- 


It’s just as easy as it looks in the pictures here. 
You go along step by step. You SEE IT done — 
and you DOIT yourself. Pictures guide you — 
actual movie-photos of your instructor’s hands 
doing drafting show you every move of pen or 
pencil. Yet it’s not a mere copying course. (You 
can’t learn by copying). The pictures show you 
HOW to do it, and the simple, interesting text 
explains WHY it’s done. At the same time you 
learn all about mechanics, engineering, shop- 

ractice and everythingadraftsman must know. 

nother words, you learn Drafting, from A toZ! 












































The illustrations here show only 6 of the 87 fine, instructive pic- 
tures and drawings vontained in Job No. 18 of this great Training 





AMAZING NEW 
AMAETHOD- 


Everyone knows that Drafting is the Open 
Door to the Big Pay Jobs in the Mechani- 
cal World — the jobs that pay $60 to $100 
a week and up — the jobs you can’t get unless 
you’re a Draftsman. Whzy not get into this great 
work now that this Training has made it so easy 
—why put off any longer the success other 
fellows like you now enjoy — why don’t you, too, 
jump into Drafting this quicker, surer way? 


STEP BY STEP 
WOU DOIT 


Decide today to get ready for this Big Pay work. 
But don’t sign up for any Drafting Course until 
you’ve found out all about this highly simplified 
‘SEE IT — DOIT”’ Method. Get the Big FREE 
Book that explains all. Read about the wonderful 
big outfit of tools, instruments, drawimg board, 
etc., furnished without extra cost. Read about 
the Nation-wide Job Service, the great Farn- 
while-Learning Plan, !the famous Money-Back- 
Agreement, and the brilliant future that awaits 
=: in Drafting when you’ve 

ed Drafting this fascina- 
ting, thorough way. Mail the 
coupon Ww! 


MAIL COUPON FOR FREE BOOK 


K. M. Boyd, Chief Drafting Engineer 

L. L. COOKE SCHOOL OF DRAFTING 

Dept. 682, 2132 Lawrence Avenue, Chicago, Illinois 
Send me your book “‘Draw Big Pay in Drafting’ and te!! me 
more about your “See It — Do It’”” Method. This does not obli- 
gate me in any way. 
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ECTRICITY 


and in 90 Days 
You Can Geta Big Pay Job 


Get into this profitable profession. Get into Electricity where there is always an 

insistent demand for your services at highest pay—$50 to $150 a week. Learn to 

master the magical “juice’—the power that puts and keeps the universe in motion. , 

I will teach you by the simple, practical personal instruction method. For many years 

Ihave been training men by this Shop Plan System which has proved to be the most uM il 
successful method for making well trained electrical experts. Many of my graduates al 
are now earning $50 to $150 a week and if you will put your future in my hands 


I'll prepare you to earn that much. Coupon 
No Books---You Learn on Actual Machines for My 


You learn on real electrical equipment, with real tools. My Special School Shops are fitted 
with Switch Boards, Generators, Motors, etc. You get first hand knowledge of A. C. and D. C. . 
Armature Winding, House Wiring, Splicing, in fact everything you a, 

° need to know to become an electrical expert. I also give you com- 


plete instruction on Automobile, Aviation and Radio Electrical Sys- 
tems and Batteries. FREE 
’ll Train You the McSweeny Way B k 


I don’t believe in books or printed lessons, or dry lectures. I believe 
in the practical shop way. I want every McSweeny Graduate to be 
an electrical expert, and that’s what he becomes when he finishes my 
course. Here put you into the very heart of electricity: I teach and 
you every phase from A to Z—alternating and direct currents. My 
course is complete—Installation, substation work, motor and generator 


; : ; 7 
repairing, telephone, telegraph, and radio electricity. Special 
. . 
No Experience or Education Needed! 
You don’t have to have any special previous education or training, to 
grasp my simple method of instruction. You don’t even Ow 
need to know anything about electricity now. I don’t 


care if you can’t tell a motor from a horse-and-buggy =,° 

this minute—I guarantee that when you have finished uition 

my course you will know electricity thoroughly and be 

qualified to fill a big pay job. And if you are not, | 
I'll refund every penny of your Offer! 


tuition. 


Guarantee Satisfaction 


Z ; If, after completing 
:s = ‘ my training you 
. % are not 100% sat- 
Mail the Coupon 2S eH et pt ofp 
That’s your next step right now. It will bring qualified to fill one 
a of the big pay 
you my remarkable low tuition offer and also dunt joba | 
full details of how you can master this highly |) alll selunéd sume 
paid profession and in a few short weeks be . cent of your tuition. 
ready to land a real job at real pay. Learn why 
you will like my school—why fellows say it’s gg gee Mail This to Nearest Schoolams um "| 
more fun than work to train the McSweeny Way. 
Start now to better yourself. Act at once. Mail 
this coupon for my famous Big Book — sent 
FREE. J. H. McSweeny, President. 





Mr. J. H. McSweeny, Pres., 
McSweeny Electrical Shops. ; i 
Dept. E-14-S, 1815 E. 24th St., Cleveland, O. 

Dept. E-14-S, 263 Madison St., Memphis, Tenn. 2 


(Write to Nearest School) Dear Mac: Without obligation send me a copy of your 
big free book on ELECTRICITY; also details of 


ee tuition offer and complete Radio a 


ELECTRICAL @- 1% 9 (@] 0) &-) 


Dept. E-14-S, 1815 E. 24th St., Cleveland, Ohio Town x: State 
Dept. E-14-S, 263 Madison St., Memphis, Tenn. me ep m § 2 a a ee ew 





je — mids. 
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YOU'GO-AHEAD' 
ent 





HERE'S the PAY-RAISING 


HELP YOU NEED 


O GET ahead in’your present job—or to make good in another line—make use 

of good practical books by recognized expert authorities. Here is a list of the 

famous “ Willcox” Books—the livest books on the livest subjects today— 
Airplanes—Autos—Electricity—Radio—etc. Every book written by a_world- 
recognized authority and O. K.’d and recommended by engineers and ther leadin 
authorities. You are ay to succeed with “ Willcox” Books to help yor ie 
best book on the subject. They are practical, up-to-date, well illustrated 
written so you can understand them. 


1929 EDITIONS 
Dyke’s Automobile and Gasoline Engine Encyclopedia °;,).+ 


For 18 years and is today the biggest selling and most popular of all Auto Books. T! 
of auto mechanics swear by Dyke's. Our Government used entire editions of it during t t 
New fifteenth edition tells you everything you need to know about every auto. New For 

«ment free. 7x9% inches, 1271 pages, 4300 illustrations and folding charts. Postpai 
Binding $6.00, Flexible $7.50. 


The Aircraft Engine Instructor 


Positively the last word on Airplane Engines and Accessories. It covers every type Aircraft 
Engine, starters, magnetos, carburetors, controls, etc. Engineers, Airplane ve nt rers, 
Government Departments and others assisted the author in its preparation. Flexibl 

420 pages, 400 illustrations. Large folding charts in colors. Postpaid $5.00. 


Practical Air Navigation and Meteorology eoneeE cunem 


A book for every flyer and every man who is itching to get into the air. The author hay flown 
over 3,000 hours and is a licensed pilot in U. S., England, France and Canada. Covers ' f 
all instruments, maps, night-flying, weather forecasting, etc. Brand new edition ju 

press. Pocket size. Flexible inding. 243 pages, 70 pictures. Postpaid $3.00. 


Radio Trouble Shooting By E. R. HAAN 


A Radio book that is different. Deals with Radio troubles only. Shows you what to look 
for—how to find #—how to correct the trouble—how to make a troublesome set « ent. 
A money-maker for the Radio Service Man. Size 6x9, 361 pages, 300 illustrations and 
Flexible binding. Postpaid $3.00. 


House Wiring Woter ares SEND THIS FOR BOOKS 








By A. L. DYKE 





Flexible Binding, 348 pages, 450 illustra- 
tions. Postpaid $2.50. pass ee ‘Willcox Co., Inc., Dept.M M-2 
Ave., Ci 
Power Wiring Wolber and Rose ya ee oe remittance for $.. 
Flexible Binding, 500 pages, 533 illustra- for which you may send me the { 
tions and diagrams in colors. Post- books: 
paid $3.50. 


Money Back Guarantee 


Every “ Willcox” Book is sold with the PLEASE PRINT NAMZ AND ADDRESS 
guarantee that it must please and sat- 
isfy you or it may be returned within 3 PR an ones eet bees cdagierisucece 
days and your money will be refunded. Atte: 


2009 Michigan Avenue, CHICAGO 
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OW ABOUT MY FUTURE IN 


AVIATION ? 


that every Parks student 
is given the best instruc- 
tion by the best teachers 
using only the best meth - 
ods and equipment. 

It doesn't take long to 
become an expert gir- 
plane and engine me- 





On every hand you see men, with 

no more ability than you have, making 

good as airplane and engine me- 
chanics. Good jobs—good pay—the most 
pleasant work they have ever known! 

Probably you have asked yourself, “How about 
my future? What does the aviation industry hold 
for me?” The answer is simple. There are p/enty 
of jobs for trained men—men with the kind of 
training you can get at Parks Airplane and Engine 
Mechanics School. 

Parks graduates today are holding down jobs 
they never could have filled without the training 
they got here. Why are they in such demand? 

Because the heads of aviation companies know 


chanic at Parks. It doesn’+ 
cost much, either. The course is intensive, inter- 
esting and, above all—thorough. You are given 
individual instruction by men recognized and 
licensed by the United States Government. 

You get practical experience with the latest 
type planes and engines at Parks. You learn 
about motor construction—the building, repair- 
ing and servicing of aircraft— from men who 
know. The school is located at the busy Parks 
Airport—just outside St. Louis. 

Pilots, mechanics, repairmen, airport operators, 
executives—all are in great demand. Training is 
the first step to qualify you. But—this is vital—the 
right training, Parks training. Send for free il- 
lustrated catalog today. Use the coupon below. 


a | Parks Air College is America’s largest and greatest aviation school ]e- 


PARKS AIR COLLEGE 


(Division of Detroit Aircraft Corporation) 


Room 280 -: 


LOUIS « « 


YY 
w 


ST. 


634 North Grand Avenue 
MISSOURI 





te s COUPON: « 
"PARKS AIR COLLEGE, Room 280 
634 North Gund Avenue, St. Louis, Missouri 
is eee. : 
; Maes 


ei 
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eee Men Who Work With Their Hand: 


labore: D 
Draft — 
t an a upon 
for ceinite of our Make the Best 


RAFTSMEN 


remarkable offer. 





—and we'll back them with this 
EMPLOYMENT CONTRACT ie 


We are looking for more ambitious young fellows with factory, y £iving yo, 2nd DE s - ik 
building-trade or any other kind of mechanical experience to Body trainin simpliies DD om s 
prepare for and help place in well-paid Drafting positions. 2 ALSO GUAR a . to ma 
Such men, we find, are unusually successful as Draftsmen, be- f thi ted at f ; - a 
cause they know how things are done, and that’s a priceless 3. we — owe telD you LMP - oak 
asset to the man who makes the blueprint plans. Get in touch HE = | 

with me and I'll tell you how you can cash 

in on your entire past mechanical experience. 


Drafting Is Logically Your Next Move! 
Of course you realize the bigg zest handicap to 
mechanical work is that you're limited in 
earning capacity to the output of your two 
hands, as long as you live. Even the skilled 


= - mn, yy. ting your nein 

| ty A fad FE: ur” that. i; | 

‘ = Sery. , 

; mechanic earning $50 to $60 a week has — 
reached his limit. He can never earn more 
i toot tated o and when he gets old he will earn less. So I 36-Page Drafting Book—FREE 
de - 

Drexel 





q >, don’t blame any man for wanting to get 
ee ea away from this futureless outlook. For want- Tells how easy Drafting is PR - sg 
ing to get into something where he can use (ting eee ae 5+ 
his head as well as his hands—where he will for 4’ copy—without cost or obligation. 
to the American be paid for what he knows, instead of only : 
School ir my se —_ for what he does... You know enough about AMERICAN SCHOOL, Dept. D-233, 
gece: that Zou blueprints to understand that PLANS govern Ave. & 58th St., Chicago, Ill. 
promised in help- every move in factory and construction job. Please tell me, without cost or ob! 
Shenae The Draftsman who makes them is several about your training and employment 
mi: White jumps ahead of the workman who follows in line marked X belo 
attle, Wash them. And so want you to know that 
: . DRAFTING is a logical, natural PROMO- O DRAFTING : 
TION from mechanical and building work— 0 Architecture [) Civil Engineering 
better-paid, more interesting—just the kind () Building 0 Aute Engineering 


of work you'd enjoy doing. C) Electrical Engineering 
Ww 


i Plan ] Accounting 
Get Our No-Risk Joband Raise ee 
The way to a fine Drafting job for you—is easier than you —.) Shop Superintendent 
think. It takes no “‘artistic talent’ or advanced education. () Foremanship 
fe — ae | 3a no —— a yon. ge) more — ] High School in 2 years 
os > om Or adil ave i¢ ie i quickly an ‘ou can 0 7 
Thao cbtained 0 With the co-operation of some of the biggest employers and Cj Stressturet Steck 
amenities engineers in the U. S., we have worked out a plan to prepare v If you 
Muncie Oil Engine you for Drafting work in your spare time at home—then to OO st . 

o far help you get a fine position at increased pay. Mail the coupon Tucti 
and we'll be glad to tell you all about this lifetime chance St. No. — —— . course 
to get into Drafting. 

Stati where 


THE AMERICAN SCHOOL :° ton 
Dept, D-233, Drexel Ave. and 58th St., Chicago, lil. eres nes ere wheth 























or eal 
Starte 
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J take your placein 


‘5 “EASY TO START’ 
“FLY YOURSELF” 
LET THIS WORLD-WAR 


FLYER TRAIN YOU 
Ar GME AJOR ROBERT 
Major Robert L. Rockwell stands a 


high in the Aviation history of the 


World War. He is now devoting 

himself to helping men get the 

right start in Aviation. Let him 

train you for this great new in- Says. a 


dustry and your future in Avia- 


\——_____/ GET YOUR GROUND SCHOOL 
To take in aa part in ae nl with INST RUCTIO N AT HO MM E 


an idea to a real future ahead of you, 

you should be under 48 years of age My home-study course is compiled to prepare you in the fundamental knowl- 

to make your start. If you are under edge of Aviation necessary to rapid progress. Without leaving your present 

that age just mail the coupon and I will job or spending a lot of money, you can, in a few short months, complete 
my home-study course and equip yourself with a solid foundation of Aviation 


tell you just what I can do to help you 
get_into this fas knowledge required before flying, or filling any well-paid ground job. 











MY GROUND SCHOOL COURSE ENABLED Ill Help You Get a Good Paying Job 

Rickels to Solo in 7 Hours---at a Big Saving I train men right along for jobs as mechanics, riggers, 

Dear Major: Your excellent advice prevented me a Pi 

from taking up Aviation the wrong way when I electricians, welders, plane and motor inspectors, air- 

wanted to learn flying first. After I had completed . sell a 2 
D sour ground course, whieh thereughiy srepase? Ye port operators, radio experts, aerial photographers, 

in the principles of flight, I was able to sole ir transport managers and salesmen. Due to the demand 


7 hours. I always will be glad to tell anyone : i oe : 
shes Beth & Wecheell tealect men. for trained men it is easy for me to give you employ- 


Sincerely, WM. C. RICKELS. ment assistance. 


FORMER PHOTOGRAPHER NOW MANAGER 

ois OF BIG COMPANY 
Dear Major:—The main thing about your individual method 
a of instruction is that you not only gave me a thorough knowl- 
edge of Aviation, but you also showed me how to capitalize on 
— what I learned. I am now General Manager for International 
times what I ever earned 


Air Surveys and making three 


rexel before. I will always be a booster for your method of training. 
tion FLOYD PROTHERO. 


Major R. L. Rockwell, Dayton School of Aviation 
Desk B-2 naten, Ohio 


























Major R. L. Rockwell, 
Dayton School of Aviation, 
Desk B-2, Dayton, O. 


If you have not the ready cash for flying in- 1 
struction after completing my home study 

course, I will help you get a job at a hangar ] _—- Siavare Tee cond mo your FREE 

where you can pay for your flying instruc- j MARKABLE TUITION OFFER. 1 AM NOT OBLIGATED. wa 
tion out of your ground job earnings. But, & name 

whether you pay for your flying instructions i pre eee 

or earn it, the important thing is to get p Town 
started with your preliminary training at a ta de 
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Test This Amazing 
Money Making Invention 








Men, here’s the most remark- 
able money maker of the age! A 
little automatic machine that 
makes old-style can openers obso- 
lete! Now, just a twist of the 
— ee =, _ hum _ 

upon toda 
be ‘iberal "FREE EST OFFER. 


$7 $10 In An Hour 
Just Showing This 


41000000 


O more awkward stabbing and 

hacking with old-style can 
openers! No more danger of blood 
poisoning from gashed and lacer- 
ated fingers! For now a remarkable 
new invention banishes every old- 
style can opener to the 


ening Machine 


handle—and almost instantly the job is 


done! 
Sells Itself in 10 Seconds 


Everyone knows how women detest the 
dangerous old-style can opener. Imagine, 
then, how they welcome this startling new 
method—this automatic way of doing their 
most distasteful kitchen 





scrap heap. Now a simple 
twist of the wrist opens 
any can in a couple of 
seconds. No wonder they You just fast 
all simply go wild over the can in t 
it! No wonder salesmen holder and tu 
often sell to every house the hand! 
in the block and make Ne thing comp 
from $7 to $10 in an hour! cated, 


Works Like a Charm can, 
This queer little device 2 in a 
doesn’t just chop a ragged men, 
hole in the top of the PATENTED, 
can. It cuts the entire } Competition. 


out 





Opens Any Can 
in a Jiffy 


en 
he 
rm 
e 
li- 


nothing 


of 


Opens 
square, 


few 


IT’S 
so there is no 


task. Men, honestly I’m 
not exaggerating one bit 
when I tell you that not 
ten words are necessary 
tosellany of them! All you 
do is hand your demonstra- 
tor to your ‘prospect and 
let her try it! She sells her- 
self in ten’ seconds by the 
clock—and you pocket a 
nice, fat profit! Yes, really, 
it’s just that simple and 
easy! That’s why $75 to 
$150 in a week is easy 
almost anywhere. 


round, or 
seconds. 
TRIPLE 








top completely out, clean 

as a whistle! The machine takes hold of 
the can—opens it—flips up the lid so you 
can grab it—and gives it back without 
any sharp edges to snag your fingers. You 
just put the can in the machine—turn the 





Revolutionary New Sharpener 

Works like magic. 
Puts a razor edge on 
any knife or tool in a 
few seconds. Anyone 
can use it. Sharpens 
too The 
brings full 


scissors, 
coupon 
details. 





Act Quick for Free Trial Offer 

I don’t care whetizer you're an ‘‘old timer’ 
or just breaking in--the quickest, easiest 
money of your life is waiting for you now, 
right here! That’s a mighty strong statement. 
But all I ask is_a chance to 
prove it at my risk. I 
this proposition will com money 
for you so fast that it_ will 
make your head swim! Terri- s 
tories are closing fast. The t. 
Free Test costs you nothing. 
Just mail me the coupon and 
I'll shoot, you the most sensa- 





OH BOY! 


How the Dollars 


Roll In 


FULL TIME 


$265 in a Week 


“Here 


July 6, 288 Speedos. 


ot 


"SPARE TIME 





$9 First Half Day 


“The first_afternoor 
ceived my, Speedo « 
made $9.’ 

Mrs. R. Spain 


PART TIME 


hours and 
This is certainly a r 
maker.”” O. C. Gregg, 


ney- 


Wyo. 














Genet wt Fa | FH, Name 
ever heard ot. ail it today 
Right now! Address 


Central States Mfg. Co. Town 


Dept. B-2203 4500 Mary Ave., 
ST. LOUIS, MO. 


State 


ome. 


krow pa mane anaeaeae = = @ 


Central States Manufacturing Co., 
Dept. B-2203 4500 Mary Ave., 
Louis, Mo. 

Yes, rush me facts and details of your 
Free Test Offer. 


) Check here if interested only 
one for your own 
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are Time 
“Recently I made $375 in 

one month in my spare 

time installing, servicing, 

selling Radio sets. And, 

not so long ago, I earned 

enough in one week to pay 

for my course.” 

EARLE CUMMINGS, 

18 Webster St., Haverhill, Mass. 
$1597 In Five Months 

“The N. R. L. is the best 
Radio school in the U.S. A. 
I have made $1597 in five 
months. 1 shall always tell 
my frie 7”. that I owe my 
success to you 

HE 


$375 One Month S 


NRY J. NICKS, Jn., 
302 Safford Ave 
Tarpon Springs, Fla. 


$1164 Spare Time Profite 

“Look at what I have made 
since I enrolled, $1,164— 
money I would not have 
had otherwise. I am cer- 
tainly glad I took up Radio 
with N. R. I. I am more 
than satisfied.” 

HENRY R. HEIKKINEN, 

123 W. Erie St.,; Chicago, Hl. 


Over $1000 In Four Months 
“My opinion of the N. R. I. 
course is that it is the best 
to be had at any price. 
When 1 enrolled i didn't 
know a condenser from a 
transformer, but from De- 
cember to April I made 
well over $1000 and I only 
worked in oe mornings. 
AL. JOHNSC 
1409 Shelby See ‘Sandusky, Ohio, 


ime. 


Lwill show you 


how to start a § 
or full time 


Radio Business 
Own 


of Your 


re 


without capital 


Radio’s amazing growth is making many big jobs. The worla 
wide use of receiving sets and the lack of trained men to sell, 


install and service them has opened many splendid chances 


for spare time and full time businesses. 


J.E SMITH Pres. 


Ever so often a new business is started in this country. We have seen how 


the growth of the automobile industry, 


Now Radio is doing the same thing. 


pass up this wonderful chance for success. 


More Trained Radio Men Needed 


A famous Radio expert says there are four 
good jobs for every man trained to hold them, 
Radio has grown so fast that it simply has 
not got the number of trained men it needs. 
Every year there are hundreds of fine jobs 
among its many branches such as broad- 
casting stations, Radio factories, jobbers, 
dealers, on board ship, commercial land sta- 
tions, and many others. Many of the six t 
ten million receiving sets now in use are only 
25% to 40% ellicient. This has made your 
big chance for a spare time or full time 
business of your own selling, installing, repair- 
ing sets, 
Se Many Opportunities You Can Make 
Extra Money While Learning 

Many of our students make $10, $20, $30 a 
week extra while learning. I'll show you the 


electricity and others made men rich. 


Its growth has already made many men 
rich and will make more wealthy in the future. Surely you are not going to 


1 Will Train You At Home In Your 
Spare Time 
I bring my training to you. Hold your job. 
Give me only part of your spare time. You 
don't have to be a college or high school 
graduate. Many of my graduates now mak- 
ing big money in Radio didn’t even finish the 
grades. Boys 14, 15 years old and men up 
to 60 have finished my course successfully. 
You Must Be Satisfied 

I will give you a written agreement the day 
you enroll to refund your money if you are 
not satisfied with the lessons and instruction 
service when you complete the course. You 
are the only judge. The resources of the N. R.1. 
Pioneer and Largest Home Study Radio schout 
in the world stand back of this agreement, 


Get My Book 
Find out what Radio offers you. My 64-page 











plans and ideas that have proved 
successful for them—show you 
how to begin making extra money shortly after 
ou enroll. G. W. Page, 1807-2Ist Ave., S., 
ashville, Tenn., made $935 in his spare time 


= ee book, “ Rich Rewards in Radio” 
Vhus Book points out the meaty mehion - 
fpink souk what 


—— the growth of Radio 
while taking my course. Radio offe M4 we 


vas made for you. Clip the cou- 
on. Send it to me. You won't 
8 eave ¥ Pe — ae P be obligated in the least. 
ve You Pract Radio Experience 
With My Course = — 
~>_ My course is not just theory. My method 
~~ gives ybu practical Radio experience— 
\ you learn the “how” and “why” 
\ of practically every type of Radio 
| set made, This gives you confi- 
\ dence to tackle any Radio problems 
\ andshowsupin your pay envelope too. 


YY 


Address 
J. E. Smith, Pres, 
Dept. OBH 
National Radio Institute 


hington, D. C, 
You can build 100 cir- Was . si 
cuits with the Six Big 
Outfits of Radio parts 
I give you. The pictures 
here show only three of 
them. My book explains 
my method of giving prac- J. E. Smith, 
tical training at home. age = 3 
> Jept. O. 
Got your copy 3 National Radio Institute, Washington, D. C. 
Dear Mr. Smith: Send me your book. I 
want to know more about the opportunities 
in Radio and your practical method of teach- 
ing at home in spare time. This request 
does not obligate me to enroll and I under- 
stand no agent will call on me. 
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Protect Your Ideas 


Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents are filed in the U. S. Patent Office. Frequently. two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed.. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 


Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the U. S. Patent Office. 
We understand the technicalities of patent law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trademark owners 
located in every state in the Union. 


NO CHARGE for Information 


On How to Proceed 


The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my “Record of Invention” 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the “Record of Invention” form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a minute’s time. 
The coupon will bring you complete information entirely without charge or obligation. 
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My Patent Law Offices 
Just Across 
Street From 


U.S. Pat. Office 


Above is a view of my draft- 
ing and specification offices 
where a large staff of ex- 
perienced experts are in 

my constant employ. 

All drawings and 
specifications are 
prepared 

under my 


hve ntor. Ss personal 


Unite fr te, Free 


Strict Secrecy Preserved 


All communications, sketches, drawings, etc., 
are held in strictest confidence in strong, 
steel, fireproof files, which are accessible only 
to authorized members of my staff. Feel free 
to write me fully and frankly. It is proba- 
ble that I can help you. Highest references. 
But FIRST—clip the coupon and get my 
free book. Do THAT right now. 


Clarence A. O’Brien 


Registered Patent Attorney 
& Attorney-at-Law 

Member of Bar of: Supreme Court of the 
United States; Court of Appeals, District of 
Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 
Practice confined exclusively to Patents, 

Trademarks and Copyrights 


Clip this Coupon wd Mail it 2ow/ 
CLARENCE A. O'BRIEN, Registered Patent Attorney and Attorney-at-Law 


317-D Security Savings and . 
Commercial Bank Bidg., OR Suite 1106 Woolworth Bidg., 
New York City 


Washington, D. C. 


Please send me your free book, “How to Obtain a Patent,” and your “Record of Invention” 
form without any cost or obligation on my part. 


(Important—Write plainly, and address office nearest you) 
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Better Men "a You? 


A BACKWOODS BOY who could wa Thousands upon thousands 
barely read and write studied with of men have risen to better jobs 
the International Correspondence and bigger salaries as a result 
Schools and became one of the of I. C. S. instruction. What did 
foremost architects of his state. they have, that you haven't? 

A laundry employee spent his Better minds? More education? 
evenings in home study with the More money? More courage? 
I. C. S. and is now a famous Not for a minute. All that they 
builder of hydro-electric plants. have done, you can do. 

A railroad worker took the You can. But will you? 
International Correspondence Schools It costs nothing to find out how the 
course in Mechanical Engineering, and _ I. C. S. can train you, in spare time, for 
his name today is one of the greatest a well-paid position in the work you like 
in the automobile world. best. Mark and mail the coupon today! 


ee nse eee lieeeedieneeticonetiemmstinmetionetinmetinsnetinensetienedtiennsd iene temetinndtiontianitasaananan 


INTERNATIONAL C ORRESPONDE NCE SCHOOLS, Box 2325-C, Scranton, Penna. 
The Universal University” 
Without cost or obligation on my part, please send me a eopy of your 48-page booklet, “‘Who Wins and Why,’’ and tell me 
how I can qualify for the position, or in the subject, before which I have marked an X: 
BUSINESS TRAINING COURSES 
C0 Business Management ([) Cost Accounting Business Correspondence Mail Carrier 
C) Industrial Management [) Bookkeeping Show Card and Ralbaey Mail Clerk 
} Personnel Management (} Secretarial Work Sign Lettering trade School Subjects 
L) Traffie Management [} Spanish C) French C] Stenog raphy and Typing ich Sehool Subjects 
LJ Accounting and [] Salesmanship rlis lustrating CO) Cartooning 
C.P.A. Coaching L) Advertising . Serv umber Dealer 

TECHNICAL AND INDUSTRIAL COURSES 
Telegraph Engineer (CD Aviation Engines C0 Pharmacy 
Telephone Work Plumber and Steam Fitter L] Mining Engineer 
Mechanical Engineer Plumbing Inspector Navigation () Assayer 
Mechanieal Draftsman oO Foreman Plumber (J Iron and Steel Worker 
Machine Shop Practice ] Heating and Ventilation C) Textile Overseer or Supt. 
Toolmaker Sheet-Metal Worker LJ Cotton Manufacturing 
P 
( 
s 


30 


Architect 
B Architectural Draftsman 
Building Foreman 
; c oncrete Builder 
‘ontractor and Builder 
Strusteral Draftsman 
Structural Engineer 
leetrical Engineer 
lectrical Contractor 


Saea8 


eer 


atternmaker Steam Engineer (J Woolen Manufacturing 
E ‘ivil Engineer Marine Engineer CL) Agriculture 

E g and Mapping petrian ration Engineer Fruit Growing 
Electric Wiring Bridge Engineer R. Positions () Poultry Farming 

) Electric Lighting ; Gas Engine Operating tL. Engineer CL) Mathematics 

Electric Car Running LJ Automobile Work Chemistry L) Radio 


} 
J 
J 


a 


c 
H 
f 
f 
f 
f 
{ 


) 
cccocnenecesecosecsse Street Address 
S*ate Occupation 


u reside in Canada, send this coupon to the International Correspondence Schools Canadian, Limited, Montreal, Canada 
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A p to $15,000 a year for Greer 
Graduates. Electricity and Radio 
now pays — tg, of trained men 
up to $200 a week. The world’s Great- 
est businesses. Billions—not millions 
—but billions of dollars are spent in 
them yearly. Now is the time to get 
away from low pay! 


Learn in Only 3 Months 
in Great Greer Shops on 
Real Equipment 


Mine is not a correspoadence course. 
You start any day or any evening. 
It is practical, easy, quick, fascinating 
trainiug. You learn on great, running 
live equipment in tremendous Greer 
fhops. Electricity is the fastest grow- 
ing industry in the world—Radio a 
close second, and yet in its infancy, 
is a billion dollar industry. Choose 
one of these wonderful profeszions to- 
day. Trained men by scores needed for 
positions up to $250 a week. Find out 
pow about my great shops training. 


You Get Real Help 
to Big Jobs 


Five people are in my big Employ- 
ment Department, getting jobs for 
Greer men, You get their help 
before and after graduation. 
Don't let money hold you back. 

Get my free book. Learn 

how I get you ready so 

Employers gladly pay 

you what you are 





sands more in the future will 
likely come here. Be one of 
them. Send coupon to me for open- 


ings. 
GREER COLLEGE 
Dept. 332-E, 2024 S. Wabash Ave. 
CHICAGO, ILLINOIS 





Erwin Greer, President, 

Dept. 332-€ 

2024 So. Wabash Avenue, 

Chicago, Illinois. 

Send Free Book and details of Special 
offer, without obligation to me. 


Name 





(ABIG PAY JOB 





BUSINESS 


Be your own boss. Learn 
it all. Big men draw big 
money because they know 
the whole business. You 
can’t make big money by 
just doing one single little 
thing. Factories pay a very 

ordinary salary to “Jones” 

who screws on nut number 

39, because they can quick- 

ly teach someone else 

to do it just as 


_ learn how to 
oss the job. 


Quickest, Easiest of Ways 
to Become Expert 
I'll allow your fare ca free of 
extra cost, then help you to a job 
while learning. Then I not only 
fit you to get a big pay job, but 
ri io. you hold it. Young and 
old, educated and uneducated, ex- 
rienced and inexperienced, have 
ound Greer Shops training easy, 
fascinating and valuable. You 
learn on big, actual, full size equip- 
ment like you will work on out on 
the big pay job. Coupon below 
brings details. 
DON’T DELAY! GET MY FREE 
BOOK NOW! 


GREER COLLEGE 
Dept. 332-A, 202 Wabash Ave. 
CHICAGO, ituinot s 


FREE Auto Book 


Erwin Gronte President, 
pent, 332-A, 

2024 So. Wabash Avenue, 
Chicago, Illinois. 
Send Free Book and details of Special 
offer, without obligation to me. 








f OWN YOUR OWN | 











by Flying 


The steady 27 years’ 
growth of Greer College, 
thru genuine service, speaks 
for itself. From a small be- 
ginning in 1902, to the present 
tremendous plant’ including three 
modern buildings and three air- 
ports in the Chicago area. Real 
endorsement by satisfied students 
and graduates have made this pos- 
sible. Aviation enthusiasts the 
country over have come to marvel 
at the tremendous outlay of motors, 
planes, instruments, wood an 
metal working equipment, welding 
and ignition shops. Many more 
have come to consult our Chief 
Aviation Engineer, C. L. Laird, 
regarding airplane design and con- 
struction, 


Get My Free Book 
“Winning Your Wings” 
Learn how my students are now ore- 
paring for amazing opportunities in 
this most fascinating and allvring 
profession—Aviation. Find out about 
my great shop and field traini..g. Qur 
rates are reasonably low because of 
our largeenroliment. Mail the coupen 
below for full details of my free em- 
ploymeat offer and of the many ways 
in which I help you to pilot's and 

mechanic's license. 

Now All Can Learn to Fly 
My shop training plan equips you for 
any branch of Aviation. Get the 
details today. 


GREER COLLEGE 
Dept. ental Wabash Ave. 
HICAGO, fiuinots 


FREE Aviation Book 


tet Greer, President, 





Wabash Ave., 
Cc hicago, Illinois. 
Send Free Book and details of Special 
offer, without obligation to me. 
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OUR OFFER: Your invention 

@ YOUR INVENTION 
YOUR FIRST STEP. The inventor should write for our blank 
form—“RECORD OF INVENTION.” This should be signed, 
witnessed and returned to us together with model or sketch and 


description of the invention for INSPECTION and ADVICE, FREE. 


Write for Our FIVE-Books Mailed Free to Inventors 
Our Illustrated Guide Book t 

HOW TO OBTAIN A PATENT c 

Contains full instructions regarding U. S. Patents. Our Methods, Wh: 
Terms, and 100 Mechanical Movements illustrated and described. dare 
OUR TRADE-MARK BOOK stan 

Shows value and necessity of Trade-Mark Protection. Informa- cv 
tion regarding Trade-Marks and unfair competition in trade. now 


OUR FOREIGN BOOK hone 


wolr 
We have Direct Agencies in Foreign Countries and secure Foreign 


Patents in shortest time and at lowest cost. f 


SS | | 5 
A 


PROGRESS OF INVENTION 
Description of World's Most Pressing Problems by Leading Sci- 
entists and Inventors. All Communications and Data Strictly 
Confidential. Interference and Infringement Suits Prosecuted 


DELAYS ARE DANGEROUS IN PATENT MATTERS 

IMPORTANT! To Avoid Delay! 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 
OFFICE to save correspondence, secure protection and early 
filing date in the Patent Office. To secure special preparation of 
your case send $25.00 on account with model or sketch and 
description of invention. If the invention is not patentable we 
will return fee less cost of search. 

Our Lawyers Practice in all U. S. Courts and Defend Clients in 
Suits involving Patents, Trade-Marks and Copyrights 
OUR ORGANIZATION OFFERS PERSONAL SERVICE 
By Experienced Patent Lawyers, Solicitors and Draftsmen 
We Regard a Satisfied Client as our best advertisement, and 
furnish upon request, lists of clients in any state for whom we 

have secured patents. 


PAYMENT OF FEES IN INSTALLMENTS 


It is not necessary that the total cost of a patent be paid in one payment. We permit our 
clients to pay for their applications in three installments as the preparation of the appli- 
3 cation progresses in our office. 


Highest References — Prompt Service — Reasonable Terms 


pees ese mw ee ee eS SB KNWRITETODAYS @ Bee eee eee Simply 


FREE | WICTOR J. EVANS & CO. rs 


COUPON a Registered Patent Attorneys Established 1898 
== ===) MAIN OFFICES: 672 Ninth St., Washington, D. C. 


BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 828 Fidelity Phila. Trust 
Bidg., Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1640-42 Conway Bldg., Chicago, 
Ill.; 1010 Hobart Bldg., San Francisco, Calif. 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 

















72 


7 
Jaume ewe we ee ae eo WK 


$ 


The Hand that knocked at 


150,000 Doors 


Signs a Guarantee. 
- that is bringing 
15 a DAY 
to Van's happy partners 


What other man could have do it only because of 
dared to make such an out- the amazing principles 
standing writtenGuaranteeas which he discovered in 
C. W. Van De Mark his active experience of | 
now offerstoevery 33 years. “Van” him- 





self has knock- 

honest man or ed at 150,- 
000 doors! 

And the 

secret he 

learned — 

which he 

now gives you 
makes $15.00 a 

day easy for any- 
one who will fol- 
low his instructions. 


woman? He can 





fhe Calloused Hand That 
aas Earned your Freedom 
from Money Worries 
The calloused knuckles 
of Van's hand are mute 
evidence of his going 
from door to door, coast 
to coast; selling thou- 
sands upon thousands. 
He discovered the se- 
crets that are now 
bringing such big money 
to his partners every- 
where. By working the 
hard way, he discovered 
the easy way for you to 
be free for life from 
nll money worries 





I’LL MAKE YOU 
MY PARTNER 
In My Established Business and Give You 
Half of Every Dollar We Take In! 
This is my solemn promise to you 
(and I am known to 20,000 partners 
as the man who always keeps his 
promise). Send the coupon today— 
let me show you how I set you up in a permanent dignified 
business of your own in your own locality and show you 
how to make $15 a day steady income. 


Pll Take All The Chances 


SPARE TIME OR FULL TIME 


Thousands now free from all money 
worries through my new, easy way of 
making money in their spare time or 
full time. I guarantee $3 an hour for 
spare time work to anyone who will 
follow my easy plan. Hundreds have 


jon’t want you to risk a penny. I'll 
une the chances—I'll furnish every- 
thing; I'll set you up in a business 
of your own and show you how to 

‘thers earn money for you. 
uctions will show you how to be 
from money worries for life. 


You Paid the 
Mortgage on My Hom 


Says Rev. C. V. Me- 
Murphy of Alabama. 
McMurphy got ‘‘Van’s’’ of- 
fer. The first afternoon he 
made $30. He writes, ‘The 
notes on the house have 
been burned—we have a new 
car—I no longer fear finan- 
cial problems.’ He has 
made as high as $300 in a 


Mother Makes $2,000 Spare Time 
S. M. Jones of Georgia, mother of 
, says, “First hour and half made $36- 

.47."" She could only work on Mondays and 
Saturday afternoon. But with this easy work 
she has made over $2,000 in a few short 
months. 

Big Money In Spare Time 
Cc. C. Miner, Iowa, made $74 his first four 
days—part time. His first 15 days (part 
time) he made $200! He writes, “‘Van, 
thank God for the day I signed up for you.”’ 


NO EXPERIENCE NEEDED 


Simply distribute teas, coffees, ex- 
tracts, foods, things people need, to 
istomers and friends. I want you 

k after my business in your 

No experience needed—I show 

you exactly what to do:—guide you 
and help you every step of the way. 


RIDE IN CHRYSLER COACH 


I offer a new Chrysler coach to every 
ene of my partners. I give it abso- 
lutely free to those who qualify, to 
use in our business. No strings at- 
tached—it’s yours to keep. 


quit hard, low-pay jobs to make from 
$95 to $150 a week easy with me. 
Mail the coupon now! 


YOU CAN HAVE $50 EXTRA 
CASH NEXT SATURDAY 
Send coupon at once and I will prove 
my honest promises by making it pos- 
sible for YOU to have $50 EXTRA 
CASH within a week from tonight!! 
Someone else in your locality may be 
reading this same offer this minute— 
so rush the coupon to me at once and 

have a steady income for life. 


Cc. W. Van De Mark, President, 


Health-0 Quality Products Co. 


2034-BB Health-O Bldg., Cincinnati, O. 


© 1930 by C. W. V. D. M. 


VLL KEEP MY P 
AS | HAVE FOR 


ROMISE TO YOU 
THESE PEOPLE 


Cc. W. Van De Mark, President, 
Health-O Quality Products Co., 
2034-BB Health-O Bidg., Cincinnati, Ohio. 


Mr. Van:—Without cost or 
rush me your amazing 
GUARANTEE and FREE food 
CHRYSLER offer. 
$50 cash in my pocket within 


obligation to 


me 
portfolio, WRITTEN 


products and FREE 


Prove to me that I can have 


a week, 
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H FOR MORE 
ys TRAINED ME 


Big Money quick—the chance to more than double your salary—is offered to you now. 
Rapto has leaped from the experimental stage to a gigantic industry, employing many, 
many thousands and loudly calling for More Trainep MEN to fill the Big-Pay jobs. 


TALKING Pictures have taken the larger cities by storm and will sweep the entire 
country, opening up many new good jobs everywhere. TeLEvISION now comes 
with even greater promise of a large number of good paying jobs and big 
profits for those who are prepared. 


Big Money Now! More to Come 
Here is an entirely new field of profitable employment—Big-Money Jobs—$2500—$3500— 
$5000 and up, right now—lots of money easily made in spare time—increasing pay for 
you and more and more money as this new “~~ grows bigger and bigger. 


ANSWER THE CALL—GET INTO a 
MONEY-MAKING INDUSTRY NOW 
The “R.T.1."" famous “3 in 1°" Home Training in Sesto, Television and 
Talking Pictures makes it easy for men, young men and boys to get into 
this new field quickly R. T. I. home training is practical and easy to 
understand. It trains your head and hands at the same time Your 
opportunities for money-making are unlimited. Your age, amount of educa- 
tion, or experience make no difference If you are interested and ambi- 
tious you can succeed. Are you willing to usea little spare time at home? 
That is all you need to quickly start making money with R.T.I. mater- 
ial and home training. You will be ready for a good job or profit- 
able business of your own, even before you finish the training. 
Remember—you learn at home in your spare time on 
actual equipment included in fine, big outfits sent you. 
R.T.I. with all its connections in the industry, keeps 
you up-to-date and pushing forward all the time. 


R. T. I. Wonderful Free Book LET F.H. SCHNELL AND 
Nothing Like It Ever Published THE R. T. 1. ADVISORY 
No one can fully realize the amazing size BOARD HELP YOU 
and future growth of the Radio, Televi- 20 years’ Radio Ex 
sion, and the Talking Picture industries First to establish 2 
unless they know all the facts revealed teur communication 
in this R.T.I. book. It will open your rope. Former traffic 
eyes to the vast number of new d on Relay League 
money-making jobs — enormous U. 8. N. R. Inventor 
spare-time profits—all within signer. Cons. Radio |! 
easy reach of ambitious men. 
Assisting him is the R. 
Big R.T.1. Book Free— Advisory Board, composed 
While They Last prominent in the Radio Ind 
manufacturing, broadcasting, « 
ing and servicing. All these m 
Radio and will help you sw 
their field. 


RADIO & TELEVISION INSTITUTE 
Dept. 682, 4806 St. Anthony Ct. Chicago 


RADIO & TELEVISION INSTITUTE 
Dept. 682, 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
} |-Tune In On Big Pay’’ and full details of your 
three-in-one Home Training (without 
= in any way.) 


STEP UP QUICK TO A BIG-MONEY JOB THROUGH R.T.1. training in Broadcast- | N®™e 


ing, Sales, Service, Manufacturing, Repairing, Ship and Station Operating, Installing 
in business for yourself | Address 


R T. i.™ . TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE | 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN City 
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you are eighteen 
years of age or 
older, if you are 
serious enough 
about yourself and 
Aviation to train at 
home today for a 
better place tomor- 
row, this book will 
interest you. 


WALTER HINTON 


was pilot of the fa- 
mous >-4, first 
plane to fly the At- 
lantic; he was the 
first Aviator to fly 
from North to 
South America; he 
was first to use a 
plane for explora- 
tion. During the 
war he was one of 
the Navy’s crack 
flying instructors. 
Over 400,000 miles 
of flight and over 
thirteen years of 
aeronautical exper- 
ience are behind his 
method of training. 














Atation | Instteute a USA 
inten Prev: 
wasmincton-- D.C. 





O some men Aviation means spirals, 

banks, loops, a rush of wings, a 

roar of motors, a challenge to red- 
blood. 


To others it means booming factories, 
busy air ports, expanding commerce, 
mounting sales, a challenge to ambition. 


It does not matter WHY you are in- 
terested in Aviation—whether you think 
of it in terms of action in the air or 
action on the ground. It offers you an 
immediate opportunity and a big future. 
And Walter Hinton can help you rea- 
lize both. 


What is Walter Hinton’s proposition? 
. It is three-fold: 


First, Hinton puts you through a thor- 
ough course of training right at home, 
which completely covers Aviation’s 





This Free Book .. is for the Man who says: 

"Id like to get into 
AVIATION :: but 

I don't know how'™ 


“*I have been teking flying 
instructions at the Pitcairn 
Airport.Theinstra ‘tion! re 
ceived from you has meant 
an immense gerne, in time 
and money.’’S ‘aul Rider, 
1139 Huron kee , Renovo 
Pa 


“At your Gingotion. I got 
in touch with the Sikorsky 
Company at e Sollege Point. 
I have connected with them 
and yoat to thaak you for 


our Pau 
fre = win Seventh Avenuc 
Brooklyn, N. Y. 


“eround-work.” Everybody, in every 
branch of Aviation, needs training. 


Second, Hinton backs up his course of 
study with a person: alized, man-to-man 
service. He gives you special coaching 
on the subjects that are of particular 
interest to you. 


Third, he helps you capitalize your 
training. If you want to fly, he ar- 
ranges for a reduction in your tuition. 
If you want a job, he puts you in touch 
with a prospective employer. 


The cost of Hinton’s course and service 
is small, The return in dollars and op- 
portunity—is practically unlimited. 


If your present occupation is not what 
you would like it to be—if you are 
EIGHTEEN years of age or older— 
then Hinton wants to present YOU 
with a copy of his book, “Wings of 
Opportunity.” 


Aviation Institute of U. S. A. 


WALTER HINTON, President 


1115 Goanestiont Avenue, Washington, D, C. 


Aviation Institute of U, S. A., Walter Hinton, Pres. 322 D 
1115 Connecticut Avenue, Washington, D. C. 


Kindly send me a FREE copy of your book, “Wings of Oppor- 
tunity.”” I would like to get into Aviation. 


Name 


Street 


City SS a oe See 


Age —e 
(Must be 18 or over) 
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“I Never Put 


NOTE: The pictures above are a diagram- 
matic visualization of the progressive develop- 
ment of the entire muscular system. They 
typify the results reported by thousands of 
Titus-trained men who through the Titus sys- 
tem of progressive development have made 
their muscles GROW! By this method the most 
undeveloped of men can build muscles of con- 
stantly increasing proportions—the strong men 
ean add extra layers of solid strength and de 
velop that marvelous power of muscle concen- 
tration that makes CHAMPIONS. 


HAT’S what one man writes: “I never put on muscles 
so fast in all my life!” And his words are echoed 
by thousands of others all over the world. 
MIRACLES WORKED IN MUSCLES! Weak men 
made strong! Puny, sickly chaps transformed into husky, 
broad-shouldered athletes! Man, if you’ve got an ounce 
of red blood in your veins you’re going to find out about 
this wonderful way to get STRONG. All in a few minutes 
a day at home. My Free Book tells the whole amazing 
story. Send for it TODAY. 


A New Body in 20 Minutes 
a Day! 

Find out how you can be made over! How you can 
quickly change into a superb model of muscular MAN. 
HOOD—how you can develop a powerful athletic build, 
broad shouldered, deep chested, narrow-waisted—how 
you can cover that frame of yours with rippling layers 
of solid muscle! 

Man, find out what it is to LIVE! I’m going to fill 
you so full of glorious pep and health that you'll be the 
life of the party wherever you go. Read what I’ve done 
for other men and be happy—for boy, you’re NEXT. 


‘‘Muscles Seem to Grow 
Overnight”’ 


That’s what Walter Hollyoak, or Victoria, B. C., says about 
the wonderful results of Titus Training. And read what Miguel 
Ycaza writes from the Philippine Islands: “I could hardly believe 
my own eyes at the great change you have made in me. My 
muscles grew as fast as the beanstalk in 
the story of ‘the Giant-Killer’. I can 
hardly thank you for your great work; 
you have made a new man of me.” 


CAN YOU DO THESE FEATS 
OF STRENGTH? 


How would you like to amaze your friends by 
tearing a telephone book or deck of cards in two? 
Titus Trained men do these feats and many others 
with ease. 

Anthony Ottavio of Massilon, Ohio, is only 18— 
but what a 4 He apes “t can bend a light 
horseshoe with my hands. an lift 200 Ibs with my 
left and right hands. | can litt 150 Ibs. with one Seow. - 

Adam Altman of Chicago, IL, writes: “Before 1! 
took your course | could only chin myself eight times; 
now | can chin myself twenty-five. 

Stanley Thompson of Multnomah, Ore., writes: ‘I can 
tear a pack of cards im half, bend spikes, and do many 
other things which | could not do before. Titus-Buiit 





WEAR THIS 
_ MEDAL 


Strong men all over 
world wear it as a bade 
of manhood. Made of soli: 
statuary bronze and given 
to you free. 











men sure have the speed and power behind every punch.”’ 








— 
mad 
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I oi ice MIR a Ia 6 


ae 


iW tthye (= 
all my life™ 


Gee, But I'M | PACKAGE FOR 





ALL IN TONIGHT!) You, BILL- 
BETTER HIT THE |) LooKs Like THE 
TITUS SYSTEM- 
ALL “THE BOYS 
ROUND HERE 





MINUTES 














Cartoonist Rafe’s Humorous Conception of the Results of Titus Training 


Let Me Make YOU Over 


Just give me 20 minutes a day, that’s all—and WATCH THOSE 
MUSCLES GROW’! See the amazing change in 30days. Man, won’tyoube 
PROUD of those big, rippling muscles! But don’t get a swelled head when 
you hear the girl friends raving about your handsome, athletic build. 
I don’t just promise you all these good things—I GUARANTEE 
results, I guarantee to put a solid inch of powerful muscle on your 
arms, a couple more on your legs, I guarantee to develop every muscle 
in your body in proportion—I Guarantee to broaden your shoulders 
and add 5 inches to your chest—I Guarantee 
to strengthen your internal organs, too—I 

Guarantee you new pep, new energy, ‘puny rundown wea , 

: NEW LIFE. Joureclt ina bathing suit? ‘Snap ou of 

Fa oe ey fis i oe 


F REE=wn' muscies 


Ge, GSA. “ES GE, 





Come on, friend, 

you're next! I 

can’t begin to tell you here teses. Gest. ¥-0e, — 
what Titus Training has y, . w. Y. 
done for thousands of men Dear Titus 
—what it will do for you— 

but my great new book tells the whole amazing 
story. This book will give you the surprise of 
your life—read how weaklings have been changed 
into strong, brawny HE-MEN—see actual photos 


of magnificent models of muscular manhood— , 


Okay, send me that wonderful new book 
of yours ‘Miracles in Muscles’. Get it to me by 
return mail without the slightest cost or obligation 
on my part, 


discover how EASY it is for you to get strong. This 
glorious book is yours FREE. Mail that coupon 
NOW—no cost, no obligation, no salesman will 
bother you. There are no strings to this offer. 


TITUS Baty ft 


Address 





Town 


Thank You for Mentioning Modern Mechanics and I nventions for February When Writing to Advertisers 





es 
is 
- 


HE four In Your Spare [ime Below 


plans 


» sh b 4 . 
+ air h of the sod 4) B. A | ) 1 q>) portsfromthose | 
ways in which our mem- \ - cashing in on the : 


bers are making $3.00- an 

hour upwards, spare time 

and full time, from the day they join 

the Association. If you want to get 

into Radio, have a business of your 

own, make $50 to $75 weekly in 

your spare time, investigate the ‘ . | 
opportunities offered the inexper- 3 allie 
ienced, ambitious man by the Peri BY 
Association. —a MARVELOUS 


RE EVER 
Our Members Earning "Adio REED TON 
Thousands of Dollars ( | | 
hly The Association _was _ ee 
Wee formed to help men | 
cash in on Radio. It makes past ex- . 
perience unnecessary. As a member 
of the Association you are trained 
ina quick, easy, practical way to 
install, service, repair, build and 
rebuild sets—given sure-fire money- 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 
The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 on 
annually for Radio. As a result o 
the Association, men all over the 
country are opening stores, increas- 
ing their pay, pass- 
_— ing licensed opera- 
Pa tor examinations, ; : 
rte m landing obie-rery WADIO-FY SELECTRIFy 
. positions wit ONOGRAPHS | } 
Radio makers. 
handbo* Mail Coupon for the 
FREE HANDBOOK 


It is not only chock-full of absorbing 
information about Radio, but it shows 

you how easily you can increase your 

income in your spare time. Mailing the 

coupon can mean $50 to $75 a week more for you. 


Radio Training Association of America 
4513 Ravenswood Avenue Dept. MM2. Chicago, Illinois 


a. 


are a few re- 


“easy ways” 


Clears Frank J. Deutch, Pa.—“Since | 


ining the Association I have 


: nearly $3,000.00. It is § 
almost impossible for a young fellow to 7 


fail, no matter how little education he has, 


if he will follow your easy ways of making | 


money. 


$1,100.00 im J. R. Allen, Calif.—“Have 

6 Weeks “0oneover $1,100.00 worth of 

business in the last 6 weeks. 

Next month I am going to open up a store 

of my own. I never knew that money 
could come so fast easy.” 


$25.00 a Week N. J. Friedrich, N.Y— | 
Spare 


ve averaged $25.00 


for the last 7 © 


months even though Iam nota graduate § 
learning. . 


but just | 


Lands R. C. Kirk, N. C.— § 


Him Job “Your training has | 


been very valuable to 
me. I landed a job with the big department 
store out here a few weeks ago because I 
had my membership card with me. There 


were a large bunch of applications ahead © 


of me. 


ACT NOW 


If You Wish NO-COST 
Membership 


For a limited time we will give to the 
ambitious man a No-Cost Member- 
ship which need not—should not— 
cost you a cent. For the sake of 
making-more money now, and 
having a better position in the 
future, mail coupon below now. 


of America 


Gantioment Please send me oe — 
tail your Specia ember- 
ship Plan, and also a copy of your Radio 
Handbook. “ 


Name 











Radio Training Association 
Dept. MM2, 4513 RavenswoodAve:.,Chicago ; 
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REAR RET ht OEE > 





STOP WORRYIN 
about Money 





| Here's a New, Easy Way 


70 MAKE 


Yes—here'’sa 
wonderful opportuni- 
ty to start right in making up to $15 
clear, cash profit in a day. You can 
have plenty of money to pay your bills, 
to spend for new clothes, furniture, a 
radio, pleasure trips, or whatever you want. No 
more pinching pennies or counting the nickels 
and dimes. No more saying “We can’t afford 
it.” That’s the biggest mistake any man or woman 
ever made. And I'll prove it. 


Over $100 Profit a Week 


send me your name and address and I'll give you 
some facts that will open your eyes. I'll show you how 
L. C. Van Allen, of Illinois, quit a $23-a-week job, took 
hold of my proposition, and shortly after reported that 
his earnings averaged better than $100 a@ week! Then 
there’s Gustav Karnath, of Minnesota—an ordinary farm 
I With my plan he cleared $20.35 the first 5 hours 


Women Make Big Money, Too 


Mrs. B Hodges, of New York, used to worry about 

doesn’t any more. She sa; “T never 

3 ” These are 

instances. I have hundreds of letters from 

where that tell about profits of $10, 

as high as $25 in a single day. Most of 

n never thought they could do it because they lacked 

rience. But they quickly found out how easy it is 

my plan. And I'll give you the very same chance 
u'll just send me your name. 


No Cou Ling 


aa3 


money. 1 she 
fait 


a profit of $18 to $20 





act as my Representative in your loc ality and look 
after my interests 
bad 
: 
r TUDOR? An orders for our 
iesSEDAN 
nus—in addition to 
ir large cash profits. f 


don’t need any capital or experience to make the bi 

there. You get a 

profit on all business 
NOT a contest. I offer a 
t a = new car free to pro- 
ilready have a car, I 
give you cash instead 


I offer. No course of training is necessary. You 
NE FORD from your territory. 
is an extra reward 
| coupon for particulars 





} 








© HaDay 


Necessities must go 
} 


Groceries and other Household 
through your hands. In addition to these profits, I w 
supply you with Groceries, Toilet Goods and Househo! 
Supplies at our lowest rock-hottom, wholesale prices. Thus 
you will save big money as well as make big money, 


Start Right In 


There’s no waiting—no red tape—no delay. When I get 
the coupon from you I send full details by return mail, 
You can quickly be making money just like I said. You 
can say good-bye to money worries for good. You can 
live like you ought to and some fun out of life Men 
and women from all walks of life—housewives, mechani 
ministers, farmers, office and factory people—are all doing 
it. You’re as good as they are. So why hold back when 
the coupon below gets you started? 


SEND NO MONEY 


If you want ready cash—a chance to make $15 or more in 
a day starting at once—and Groceries at Wholesale—-just 
send me your name and address on the coupon. You can 
keep your present job if you want to and start with me 
in your spare time. Oscar Stuart, of W. Virginia, 
ports quick profits of $18 in 2% hours’ spare time, Miss 
Flora Caywood, a shoe-worker in New York, has made as 
high as $9 to $10 during her noon hours. Wouldn’t you 
like to make such big money—easily, pleasantly and 
quickly—in your spare time? Then mail the coupon and 
learn how to do it 


Act at Once 


Grasp this wonderful money-making cpportunity right now. Make 
up your mind that you're going to have the things you want—that 
you're going to do the things you want to do Simply mail the 

upon I will give you full details of my amazing new plan 
without cost or obligation to you. I'll give you the big oppor- 
tunity you've long been waiting for So don’t lose a moment. 
Mail the ccupon NOW! 


THE AMERICAN PRODUCTS CO, 


¢ 


President and General Manager 


5436 Monmouth Ave., Cincinnati, Ohio. 


Albert Mills, Pres., American Products Co., 

5436 Monmouth Ave., Cincinnati, Ohio. 
I’m ready to quit worrying about money Send me, without 
cost or obligation, all the facts about your new proposition 
that offers a chance to make quick profits of $15 or more in 
a day and Groceries at wholesale besides. 


Name 
Address 


er ae 
— See ee eR 
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No Wonder 
Arnold Men 
Make 
Big Money! 





It’s easy to get into the “big money” class 
when you tie up with a proposition that puts 
$5 in your pocket every time you take an 
order. You'll find it smooth sailing when 
you take on the 


ARNOLD 
CHECK-WRITER 
wen 


It makes 
a Big a ar EVEN 


ust wr soo 
pNT that 0° nod! 
an arto - 


Nothing like it 
on the Market! 


A real, honest-to-goodness check writer at a price no 
higher than a good fountain pen. Protects checks of any 
size. Prints and cuts exact amount in acid-proof ink. 
Automatic feed. Guaranteed 5 years. 

Every man and woman in your vicinity who has a 
checking account is a prospect—individuals as well as 
business men—the easiest class of people to sell to be- 
cause they all have bank accounts. Just what every live 
agent is looking for—an article that can be quickly 
demonstrated. Sells at a low price yet nets a big profit. 


80722212 


Territories 
Are Going 
Fast! Write 

at once! 





Permanent Position! 


Permanent, dignified position with immediate 
earnings and brilliant future. Some of our 
agents are making as much as bank presi- 
dents. Let us show you how you can get 
into this fascinating profession! 





Get Into the 
“High-Income”’ Class! 


Don’t be satisfied with a meagre income! You can 
make $5 or more an hour as an Arnold man. Send 
coupon today for SPECIAL OFFER on Demonstra 
tor and complete details of our attractive plan which 
enables you to make a day’s pay in an hour a day. 


Arnold Check Writer Co., Inc. 
895 E. Taylor St. Flint, .Mich 


wo 
aad 
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with 
The School of 


America’s 
Leading School of 


AVIATION 


There is money for you in aviation if you get 

thorough training now! Our courses will give 

you this training—they are taught under the direc- 

tion of U. S. licensed transport pilots and mechanics and 
cover everything about planes, motors, their maintenance and 
construction. The training which the student receives at the 
School of Von Hoffmann is the exact training which he must 


have to qualify for immediate positions on the ground or in + ' 
; j sy to 
the air. Our equipment is new and of modern design, subject to By _ en 
daily U. S. Government inspection—the cost is low considering Hoffmann way 
actual flying and the thoroughness of ground instruction on because small 
latest modern type planes, Wright Whirlwind and other monthly pay- 


standard motors. No student bond required. ments are extend- 
ed. Let us show 


you how you can 
= start now and pay 

VON HOFFMANN later, even after 
FLYING SCHOOL oD you have finished 
= : ~ the course of train- 





O Mai j ¥ 4 Coup 


oP WR A OL 











WORLD'S FAMOUS PILOTS rm —— 
TRAINED HERE! § Von Hoffmann Aircraft School, 
226 Lambert-St. Louis Flying Field, 
Our field is identified in the world of Aviation St. Louis, Mo.—MAIL TODAY. 
as an outstanding place to enjoy the best train- 
ing—a place where conditions are ideal—from 
here was started the ’cross the Atlantic Flight that 
convinced the world what could be done and more 
recently the world endurance flight record was 


established here. 
Von Hoffmann Aircraft School ...I am interested in 


226 Lambert, St. Louis Flying Field, St. Louis, Mo. 0 Flying Course (C) Ground Course 
(C) Welding Course C) Home Study 
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A FRANTIC CALL FOR MEN 
WHO CAN READ BLUE PRINTS 


OF BUILDINGS 


Leads Quickly to 
Jobs Paying up to 
$12,000 a Year -- 


See how easy it is to get in the building 
game. Nowhere else does such simple train- 
ing count for so much. Nowhere else can a 
man make up to $12,000 a year so quickly and so 
easily. Nowhere else are there so many countless 
thousands of openings as there are with contractors, 
builders, and real estate firms, who are constantly 
calling for men who can read blue prints. Six bil- 
lion dollars a year is spent for building. Trained 
men are at a premium in this gigantic industry. 
Untold thousands are needed at steady salaries far 
above the scale wage. 


DAYS EASY TRAINING 
PUTS YOU IN THE 
6BILLION DOLLAR 
BUILDING FIELD 


O longer is it necessary to start at the bottom of the building 

trades and spend years to work up. Now you can get three 
years’ training in three months. There are no barriers to your 
success in the great outdoor building field. You do not need more 
than a common school education. We train you at home, in spare 
time, by the fascinating blue-print method with lessons that are 
as easy to read as your newspaper 
These tested plans come to you from one of the oldest and largest 
schools of building construction and superintendence in the country. 
This course is endorsed by leading contractors and master builders. 
These tested, practical plans and lessons are the kind of training 
that puts men in high salaried jobs and in profitable building and 
contracting businesses of their own. You learn from actual blue 
print plans—from practical building experts—you learn how to read 
all the plans, estimate the costs and supervise the entire construc- 
tion of a building—you learn everything a contractor has to know 
when he undertakes the construction of a building. 
Amazing opportunities are open to you when you know blue prints, 
plans, estimating and construction. There is building superintend- 
ing—the best outdoor profession on earth—that pays handsome 
salaries and often a bonus for efficient work. Clifford Scholl went 
from clerk to Asst. Superintendent at 49% increase in salary in 8 
months. Thousands of builders and con- 
tractors need men like Clifford Scholl. 


Every Job Must 


Have a Contractor 


The building field is wide open for 
men who want to go into business for 
themselves. Henry Mehl, Pa., a 
policeman, now owns his own con- 
tracting business. Burgert, Ill., stepped 
into a foremanship at 200% increase 
es in salary. Busch, Kan., writes, ‘‘I have 
training at home, by been offered $300 a month several 
mail. Same plans; times." Boyes, Can., writes, ‘Your 
same lessons; school has increased my wages 
instructors. The Cou- already.’’ Patrick, Mich, says: 
pon brings all facts salary has been increased 92%.” 
FR 3 chand, La., writes, “I am getting 
along fine. My salary is now increased 
196%.” 


Chicago Technical 








IF YOU LIVE 
IN OR NEAR 
CHICAGO 
Visit our School for 
Builders, open day or 
evening. Thousand 
men attend each year. 
Enter any time. You 
can get the same 











SCHOOL for BUILDER 





Dept. B-163, 118 E. 26th Street, Chicago, Ill. 
























































If you really want more money—if you hope to own a 
your own—get into the building business . . . no ma 
your job is now. No overcrowding ‘n this tremendk 
room for thousands every day. Why buck competition in 
industries where only a few men can succeed? 

Clerk or carpenter—office man or bricklayer—salesman 
intendent—it makes no difference. You can get into the 
business quickly . . . easily. Or if you are in it at pr 
this training now, that you must have for success. 


FREE Book and Blue Prints 


Simply mail the coupon below 
for an intensely interesting free 
book “How to Read Blue 
Prints,” and actual blue print 

plans. Get these facts before 

you. See what amazing op- 

portunities open up for you 
in the Six Billion Dollar 
Building Field. Don’t wait 
or delay. Act now. Sim- 
ply mail the coupon below. 


prctctce--e 


| Chicago Technical School for Builders, 
, Dept. B-163, 118 E. 26th Street, Chicago, Ill. 


Send me, without obligation, your free book, ‘“‘How to Read 
Blue Prints’’ and full details of the course and the oppor- 
tunities in the Building Field. It is understood that 
salesman will call on me. 


2 
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CORONA Soul 


Lowest Price — Easiest Terms 


Ever Offered 


our chance to own that brand new Genu- 
odel 3 Corona you’ve wanted—on the 

easiest terms ever offered —at LOWEST PRICE ever offered. 
Compiete in every detail; back spacer, etc., Manufacturer’s Guaran- 
Recognized the world over as the finest, strongest, sturdiest 


Tours for 10 DAYS EREE 


Only a limited number of these splendid machines avail- 


able. To get one, you must act now! 


Experience the joy this personal 


writing portable typewriter can give you! Use it ten days free! See how 


easy it is to run and the splendidly typed letters it turns out. 
the office desk, home, traveling. Small, compact, light, convenient. Don’t 








send out letters, manuscripts, reports, bills 
in poor handwriting when you can have this 
Corona at such a low price on such easy 
terms. Remember these are brand new 
machines right out of the Corona factory. 


Carrying Case FREE 
If You Act Now! 


Leatheroid carrying case, oiler, instructions 








free on this offer. Send no money—just the 


coupon. Without delay or red tape we will send you the Corona. 


Try it 10 days. 
$3 a month until our special price of $39.90 is paid. 
is the 


ti 


then 
Now 
repeated. 


If you decide to keep it, send us only $2 


me to buy. This offer may never be 


ployed ty ae: 


Ideal for 


Save Money~Use this Coupon 


Smith Typewriter Sales Corp., (Corona Division) 
s 469 E. Ohio St., Chicago, Ill. Dept. 172 


"Ship me the Corona, F.O.B. Chicago. Qn arrival I'll deposit $2 with 
nt. If | keep the machine, 
athe $37.90 balance of $39.90 price is paid; the title to remain with 
you until then. I am to have 10 days to try the typewriter. If I decide 
Snot to keep it I will repack and return to express agent, who will re~ 
gturn my $2. You are to give your d 
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RAILWAY GOVERNMENT 
Tre CLERK 


Sis 0008 


4 








STEADY 
GOVERNMENT 


JOB 


® 
$1260 TO $3400 A YEAR 
MEN—WOMEN 18 UPp—— 


U. S. Government Positions are steady. Strikes, poor business conditions, lockouts or politics do not affect 
them. U. S. Government employees get their pay for twelve full months every year. There is no such 
thing as “HARD TIMES” in the U. S. Government Service. 


TRAVEL—SBE YOUR COUNTRY 
Railway Postal Clerks get $1,900 the first year, being paid on the first and fifteenth of each month. $79.( 
each pay day. Their pay is quickly increased, the maximum being $2,700 a year. $112.50 each 15 day 


PAID VACATION 
Railway Postal Clerks, like all Government employees, get a yearly vacation of 15 working days (about 18 
days). On runs they usually work 3 days and have 3 days off duty, or in the same proportion. During 
this off duty and vacation, their pay continues just as though they were working. When away from home they 
get extra pay for hotel expenses. When they grow old, they are retired with a pension. Examinations soon 


CITY MAIL CARRIERS—POST OFFICE CLERKS 
Clerks and Carriers commence at $1,700 a year and automatically increase $100 a year to $2,100 with 
special increase to $2,300. They also have 15 days’ paid vacation. February examinations will be 
held in the larger cities. City residence is unnecessary. 
GENERAL CLERKS if 


to men and women 18 and over) 47 Ran 


( 
Salary $1,260 to $2,100 a year. Pleasant clerical work in the various government depart- ~ Dept. D-308 
ments at Washington, D. C., and throughout the country. ne 


9 
WHAT IS YOUR FUTURE? 4° ROCHESTER, WN. ¥. 


Compare these conditions with your present condition, perhaps changing saggy Rush to me free of charge 
frequently, kicking around from post to pillar, no chance in sight for PERM 1) a full description of the 
NENT employment; frequently out of a position, and the year’s average @ ~_Dosition checked below; (2 i 4 
salary very low. DO YOU EARN $1,900 TO $2,700 EVERY YEAR? 2%, c007 of $2-page illustrated book 
HAVE YOU ANY ASSURANCE THAT A FEW YEARS FROM 2 ernment Job" . (3) "A list of the United 
NOW YOU WILL GET $2,700 OR MORE A YEAR? States Government Jobs now obtainable. 

YOU CAN GET A POSITION oY fy] ee Feat Gat. ee 
Country residents and city residents stand equal chance. Ex- eo foe en eee: no - Ss ion 


perience is unnecessary, and political influence is not used. 7 _(] Rural Mail Carrier... « ($2,100-$3,300) 


General Clerk—File Cl + ($1,260-$2,500) 
GET FREE LIST OF POSITIONS. Fill out the 4 nM -$2,800) 
coupon. Tear it off and mail it today—now, at once. Lj ess Sees enadauaats 
This investment of two cents for a postage stamp may 
result in your getting a Life Time Government Job. 























/ Use This Coupon Before You Mislay It—Write or Print Plainly. 
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Aviation, Talking Movies, Radio, Super- 


Power, Television, Refrigeration, Lighting 


These new Electrical industries are sweeping the world. This is the Elec- 
trical Age! Big manufacturers are pleading for Electrically-trained men. Sal- 
aries of $3,000 to $7,500 a year are common! Wonderful opportunities for 
advancement. Here is the field for you. Now is the time to start on the road 
that leads to inereaseu pay and SUCCESS! 


Theory or books alone can never make you a Practical Electro-technician. 
Our new Home Shop-Laboratory Method, with the patented Unit Board 
System brings the School right to your home. You learn by doing—by work- 
ing on full-sized equipment that is yours without extra cost. Behind your train- 
ing is a fully established college—not a mere correspondence school. Recog- 
nized by the U.S. Government. Established 26 years. Over 25,000 graduates 
holding important Electrical positions all over the world 


Cash in on your Electrical Training while you're learning. Many students 
report increased earnings, advancement, even while studying. Train in your 
spare time at home. Employment Service renders FREE aid for life. Life- 
time Consultation Service. Many exclusive features ayajiable nowhere else. 
Maul the coupon today for full particulars. 


EXTENSION DIVISION 
GCHOOL of ENGINEERING 


MILWAUKEE, WISCONSIN 


Exclusive Patented 
Laboratory Equipment 


that cannot be 
secured el»ew here, 
Special Unit 
Board System 
makes fascinating 
sport of labora- 
tory experiments. 
Amazingly easy 
to use. 


Learn By Doing 


No mere book on 
theoretical study 
PRACTI- 

. traning on 
ized motor, 





trical equipment, 


Satisfaction Guaranteed 


You can take 8, 
of E. Home Shop- 
Laboratory train- 
ing without risk- 
ing a penny. 
Guarantee Bond 
protects you 


Division, Dept. 44 


Extension 
SCHOOL OF ENGINEERING 
Milwaukee, Wisconsin 


Please send me, without obligation, Fr€E Mus | 


trated 43-Page Book, 


“Practical Elect ricity—the 


Key to Success,” and detaiir of Extension Division 


Send -Coupot TODAY 
for illustrated 48-Page 
Book “Practical Elec- 
tricity—the Kev to Suc- 
cess""—and full details 
of Extension Division 
Training. 


training. 
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you can 
have the 


VOICE 


you. want! 


100 1% Improvement 
Guaranteed! 


No matter how hopeless your case may seem—send for free Voice Book. Discloses 
startling voice facts that m | save you hundreds of dollars. Tells all about mar- 


velous new SILENT Method of Voice Training. Increases Range. Improves 
quality. Banish huskiness—hoarseness. 100 per cent ae nape me guaranteed — 
or money back. Mail coupon at once free book —the greatest voice book 
ever written— sent FREE with no : 
obligation! H Mail Coupon for Free Voice Book# 


Perfect Voice Institute, Dept. 23-52 
No matter how hopeless your 1922 Sunnyside Ave., Chicago 
— Pleas: bli i Prof. F fhiti ons 
case may seem — send at 8 few book,“ Physical Voice Culture.” I have checked subject in 


once for FREE Voice Book. be + ie ~~ teal 
7 ea. owe inging Stammering Lj opea 
Mail Coupon Now! H 


Perfect Voice Institute 9 fu 


Dept. 23-52 1922 Sunnyside Ave., Chicago 5 City 


TrIitittititittttt te ee 





; ; ' 
se ee 2 See eee eae ee 
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.L ' McCarty! \” | [cel 
esher! y ) McGriff! .. 
a thing about the Tenor a clerk and knew nothing or Banjo course 
lesson, I was playing with a very H less than eight weeks after $278 Banjo bought with extra 
my progress was very rapid." i i ae danece country club, too.” 
Y professional Tenor Banijoist for dances at our country club, toc 


p4(<) 

‘Before starting your “Before taking up your course, “When I _or- 

Banjo, but within one about music, but I made my I had_ never had my hands 
rood dance orchestra. The course starting. Today I owe my money made by playing. Now also 
—L. V. Lesher, Braddock, North an —J. P. McGriff, Hawkinsville, Ga. 

your excellent training.” 


in] month ; SpareTime % 
ri ‘ \¢ 
course, I did not Know I was making $18 weekly as dered your Ten- 
month after I received the first first ‘paid’ performance in on a Banjo. I now have a 
was so easy to understand that salary of $85 a week as a play weekly at the picture show and 
Dakota. | to 


Kenneth McCarty, Parkview 
Hotel, South Haven. Mich 


The Book that started Lesher. 
McGriff and McCarty is Now 


P ROBABLY like thousands of others whom I have FR ‘ 
helped find themselves, you have always thought j 
of the Tenor Banjo as just B prrch non me > aaa és + € Ly OY 


melodious instrument for those who have “‘talent.” f 


But stop a minute and think of earning $15, $20 or $25 a 
week EXTRA SPARE-TIME MONEY for two, three or four 
nights’ fun! Look at the men pictured above. None of them 
had ever touched a string—ever read a single note. 
“The Play-Way to Popularity 


I'll Train You at Home 
in 1 to 3 Short Months 


YOU CAN DO what 
Lesher, McGriff and McCar- 
ty have done! Many of my 
students get off their first tune 
within half an hour after 


they receive the big Tenor 
Banjo you see pictured here. 
It isn’t hard or tedious; in- 
stead it’s like learning a game. 
Not one thing stands between 


and Big Pay’’—that’s the FREE 
book I want you to have. It 
will open YOUR eyes—just as 

it did for Lesher, 


McGriff and 
McCarty. W hat- 
ever you've thought 
about your oppor- 
tunities and advan- 
tages as a Tenor 
Banjoist before — 





~ @ 
pet | 
ae 


$ 


you and popularity, 
times, scores of new 


good 
friends 


—and big EXTRA PAY. 
Phonograph Records 
Included, Too— 


With your very first lesson I send 
you this full professional size Tenor 


Banjo; 


Phonograph 


records 


emonstrating every se- 
lection in the course; 


Banjo Pick, Tuner, Ex- 
tra Strings—Gain- Time 
Chart to help you quick- 
ly learn notes. Everything 
you need to learn—every- 


thing you need AFTER ] 


you learn. Mail the 
coupon TODAY. 


, A.F. Bloch, President 


New York Academy 
of Music 
Studio 128-020 
100 Fifth Avenue 
NEW YORK CITY 


A. F. BLOCH, President 


New York Academy of Music 


you'll think again the 
minute you lift the cover 
of this remarkable FREE 
book. It has been the 
start for hundreds who 
today are enjoying more 
fun, popularity and pros- 
perity shan they ever 
dreamed could be possi- 
ble. Don’t pass this page 
until the coupon’s ready 
to mail, 


. 


Studios 128-020, 100 Fifth Ave., New York City. 


I'd like to know more about The 
opportunities as a Tenor Banjoist. 
copy of your FREE book. 

Name 


Address 


Play-Way and about my 
I'm ready NOW for my 
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He Left His Calling Card 


— Telltale Finger Prints! 


HREE bloody finger prints on the 

cash register! He might as well 

have left his calling card — his 
doom was already written! These silent 
witnesses told the story— identified him 
—convicted him! Live through these 
thrilling adventures right with Detective 
McDonald as he gets Arizona’s first 
finger print conviction. Mail the cou. 
pon below and get this gripping story 
FREE, with 12 others just as exciting | 


13 True Detective 
Stories—FREE! 


Gripping Mysteries! Gruesome Trag- 
edies! Daring Deeds! Hair - Raising 
Climaxes! Every story will thrill you 
—grip you! You won't be able to lay 
it down until you have finished. 


Think of it! Real Secret Service Operators 
give you “inside dope” on real crime cases, 
They reveal their secret workings — how they 
solved big crimes that baffled the police all 





Big Demand for Trained Men 
Make*2500.310,000aYear 


Finger Print Experts solved every one of these 
weird, blood-curdling crimes! Finger Print Ex- 
perts gathered in the great big rewards—— were 
appointed to high official positions for their work! 
Every day more and more trained men are needed. 
New Bureas of Identification, new positions are 
opening up all the time. The field is uncrowded! 
Opportunities are unlimited! 


YOU can learn Finger Print Identification easily, in a 
short time— in your spare time-—- at home! YOU can 
make $2500 to $10,000 a year as a Finger Print Expert. 
Find out how you can enter this most thrilling, adventure- 
some profession and make big money fast! 


The Knock of Opportunity 


Is the knock of the postman as he brings this book, “Finger 
Prints,” to you. It brings you fascinating true detective 
stories. And more! It tells you how YOU can become 
a Finger Print Expert quickly and easily—at home, by 
mail—and at a very small cost—made still easier by 
our liberal Easy Terms. Mail that coupon NOW! 


Institute of Applied Science 


1920 Sunnyside Ave., Dept. 23-52, Chicago, Il. 


over the country —how they won handsome 
tewards! These stories are YOURS FREE!— 
if you act quick! You would pay a good sum 
for them at a bookstore or news-stand. Here 
they are yours FREE--for the asking. Mail 
the Coupon NOW! 


Send for this Free Book! 





Pee Mail This WOW for FreeBook B® 


Institute of Applied Science, 

1920 Sunnyside Ave., Dept. 23.52, Chicago, Il. 
Without an chtipaticn whatever, send me your new, fully 
illustrated, book of authentic detective tales, “Pinger 
Prints’’; also font details of your low prices and easy pay* 
ment nm. ans, 
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A Complete | 
| Course in Avia- 
tion forthe 
Mere Price 


OU need these wonderful books if you 
are interested in any phase of Aviation. 
They contain thousands of dollars worth 
rate, UP-TO-DATE information, compiled 
tstanding authorities, profusely illustrated 
diagrams and charts. Everything, from 
entary principles of flying to the advanced 
of airplane design, engines, havigation 
non-technical language. 


If you are just getting started in Aviation, 
these books will save you months of ground 
work. They are standard texts in more than 
200 schools and colleges. If you are an ex- 
perienced pilot, you will find here the spe- 
cialized information you want. Which of 
these wonderful new Aviation books shall 
we send YOU? No risk, no obligation, Take 
advantage of our liberal 5-day Examination 
Offer—mail coupon below. 


MODERN 
MODERN AVIATION 
By AIRCRAFT Poze ENGINES 


Major Victor W. Pagé 
ERE is the standard book on : 2 
Aviation! Indispensable to ten — 

beginner and expert alike. Used = 

for instruction in 200 schools. ay DERN MODERN 

Written so you can understand VIATION AVIATION 

it, by an internationally known ENGINES 

authority. This superb volume : ENGINES 

covers all types of American and PAc# 

foreign airships, airplanes and , 

engines, their design and con- 

struction, with complete instruc- 
tions for their operation and 
maintenance. Nineteen practical, 
comprehensive chapters, includ- 2 Volumes, 2000 Payes 

ing: History of Aviation and ) r a . 

Pioneer Types of Aircraft—Free, 1000 J mete se 

Captive and Dirigible Balloons Diagrams, 50 Lables 

nd Construction of Aerofoils—Airplane Fuselage and 
ng Gear Construction—Alirplane Parts and their Functions— 

i Water Cooled Engines—Airplane and Engine Instruments 
ft Propeller Construction and Action—Airplane Equilibrium 

ntrol Principles—Inspection and Maintenance of Airplanes 
gines—Details of Modern Airships and Airplanes—Sea 
Flying Boats, Amphibians, and Other Aircraft—Commer- 
lation—Altrcraft Instruments and Aerial Navigation—Dic- 
f Aviation Terms. 855 pages solid information, 400 illus- 
23 tables. Priee $5.00. 











By Major Victor W. Pagé 


VERY type of aircraft mo- 

tor described, explained and 
illustrated. A gold mine of nec- 
essary information, written by 
one of America’s greatest au 
z thorities, with the cooperation 
PACE of the Army and Navy and 
VOL. leading manufacturers. Each 
volume contains 1,000 pages 
and 500 illustrations. Volume 
One covers the principles of en- 
gines, engine parts and func- 
tions, fuels, carburetion, aircraft 
super-chargers, Diesel engines, igni- 
tion systems, magnetos, lubrication, cooling systems, cylinder con- 
struction, pre-war engines, wartime engines, trouble shooting, etc. 
Volume Two covers all types of modern aircraft engines such as the 
Wrignt “‘Whirlwind” and ‘‘Cyclone,”’ the Pratt and Whitney ‘“Wasp’’ 
and “‘Hornet,’’ Anzani, Cirrus Mark II and ITI, Packard, Curtiss 
and Caminez air and water-cooled types and their accessories. Also 
engine installation, instruments, propellers, reduction gears, starters, 
engine repair, dirigible airship engines, etc. Price per volume, 
$5.00; Both volumes, $9.00. 


EVERYBODY'S AVIATION GUIDE 


VOL 








Illustrations 


Tables 


es, 400 
i 23 





Price 


A‘ LEARLY written, 


fly 


Tplanes. 


AERIAL NAVIGATION AND 
METEOROLOGY 
By Capt. Lewis A. Yancey 
Master Mariner (Unlimited) 
Navigator of the Pathfinder on its Historic 
Flight to Rome 
UST off the pre this 


will be welcomed by 


monumental work 
aircraft pilots, stu- 
and everyone interested in the impor- 
ect of navigation. Tells how to fly 
your course with precision and assurance. In- 
dispensable to transport pilots and those pre- 
paring for transport pilot examinations. 
350 pages of practical information, with 102 
iliustrations and colored plates. Contains nu 
merous solved problems and 
examples for practice The 


140 lilustrations 


By Major Victor W. Pagé 

600 Questions and Answers that teach 
iviation from the beginning and give 
complete information necessary for U. S. 
Government license. Explains construc 
tion of airplanes and how they navigate 
the air. Contains a brief history of 
eronautics, elementary aero-dynamics, 

I function, air- 








chapter headings Bearing 

and Direction — Terrestrial 

) Pages Sphere — Charts and Maps 
y 3 — The Compass — Compass 
estratyc ard Errors—Compass and Com- 
wed Plates pensation — Correction of 
Courses — (Cross - Country 
Meteorology—First Aid—Air Commerce Reg- 
The Appendix contains Course Error Table; 

n Table, Statute to Nautical Miles; Ques 

f Review; Variation Map of North America 
$4.00. 


AB C CF AVIATION 


By Major Victor W. Pagé 


them in 5 


inexpensive book, giving you 
usic knowledge of aircraft and why they 
A readable, popular discussion of aviation, 
history, possibilities, principles on which 
types of flying machines operate Profuse 
trated, with diagrams of all leading types 
Ideal for fiying clubs, schools, every- 
‘pproaching the study of aviation Paper 
160 pages, 150 illustrations. Price $1.00. 








, a 


Send No Money 
Mail Coupon 


Check the coupon for 
whichever books you want 
to examine. They will come 
to you by return mail ON 
APPROVAL. 


days 


Name 


Return y 4 
not son I 


thoroughly satisfied and 
your money will re 
funded in full. You 


Meteorology 

2 volumes 

Two $5.00 
Note: If you en- 
close remittance 
with this coupon, 
we will pay pos- 
tage charges. Same 
return privilege. 
(Remittance must 
accompany orders 
from Canada or 
foreign countries.) 


plane fuselage forms and 
irplane wing forms and _ construction, 
brium and control, official records. Price 
$2.00. 
4 (Dept. 32) 2 West 45th St. New York, N. Y. 
Ae Ee ST 
AY Dept. 32 2 West 45th Street, 
, 4 New York, N. Y. 
below for examination. I enclose no money 
but will deposit the price, plus the few cents 
gree to refund my money in full if, for any rea- 
T return the 5 
( ) Modern Aircraft ..... 
( ) Aerial Navigation an 
( 
( ) Vol. One $5.00; ( ) Vol. 
A B C of Aviation .. -$1.00 


airplane parts and their 

f landing gears, 
engine types, propellers, airplane equili- 
NORMAN W. HENLEY PUBLISHING CO., 

Norman W. Henley Publishing Co., 
F Gentiemen Please send the books checked 
postal charge, with the postman on delivery. You 
books within 5 ° 

0 

) Modern Aviation Engines, 
Everybody's Aviation Guide. ..$2.00 
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Sedan 


or 


$2,750.00 


in Cash 


Someone who answers this ad will receive, absolutely free, a fully equipped 7-Passenger, 
advanced Six Nash Sedan, or its full value in cash ($2,000.00). We are also giving away a 
Dodge Sedan, a Brunswick Phonograph and many 
other valuable prizes—besides Hundreds of Dollars 
in Cash. This offer is open to anyone living in the 

U. S. A. outside of Chicago, 


Solve this 
Puzzle 


There are 7 cars in the circle. By drawing 3 
straight lines you can put each one in a space by it- 
self. It may mean winning a prize if you send me 
your answer right away. 


$750.00 Given for Promptness 


In addition to the many valuable prizes and Hundreds of Dollars in Cash, we are also 
giving a Special Prize of $750.00 in Cash for Promptness. First prize winner will receive 
$2,750.00 in cash, or the Nash Sedan and $750.00 in cash. In case of ties duplicate prizes 
will be awarded each one tying. Solve the 
puzzle right away and send me your answer 
together with your name and address plainly 
written, and I will send you full particulars. 
$4,500.00 in prizes—EVERYBODY REWARD- 
ED. 


John T. Adams, Mgr., Dept. 2602 
323 8S. Peoria St., Chicago, Il, 


Here is my answer to the puzzle, 





My Name 





JOHN T. ADAMS, Msgr. 


Dept. 2602 323 So. Peoria St. Chicago, Ill. 


Address 





errr rrers sts tt tt tT 
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As | 
Latest 


Fandame 
tales of E 
— 


aamos, 
lostalla' 
Trouble § 
ing Instr 
Construct 
nating C 
, P 
ransfort 
ings, Re 
Switches: 
Relays, 
Rectifiers 
Power S 
Light & 
High Ten 
Calculatic 
ways, Sig 


YY)” 


- 


ous & 





uncing 


: “AUDELS NEW 


© reatistiiccion 
N ELECTRIC LIBRARY” 


New and More Uses for Electricity that come up daily offer great opportuni- 
ties to men who can handle this power correctly and accurately. Modern electri- 
fication of industry calls for trained men who know how to handle electricity. 


Simple as A. 


B.C.—“Audels New Electric Library” gives latest,exact information 


| from foundations of electrical practice to latest modern applications. This is a NEW 
practical and theoretical course in electricity for home study and ready reference. 
Here are the answers to your questions, giving you the real dope 
that every electrician must know. They chart your knowledge, taking 

away the uncertainty of guess work. 


Latest, exact in- 
formation, illus- 
trated, ingi— 
Fundamental principles and 
Tales of Electricity, Magnetism, 
Armature Winding, Repairs, Dy- 
samos, D-C Motors, Constraction 
lostallation, Maintenance and 
Trouble Shooting, Tests and Test- 
ing Instruments, Storage Battery, 
Construction and Repairs, Alter- 
nating Current Principles & Dia- 
grams, Power Factor, Alternators, 
Transformers, A-C Motors, Wind- 
ngs, Reconnecting, Converters, 
Switches & Fuses, Cireuit Breakers, 
clays, Condensers, Regulators, 
Rectifiers, Meters, Switchboards, 
lower Station Practice, House, 
Light & Power Wiring, Circuits, 
High Tension, Transmission, Plans, 
Calculations, Code, Electric Rail- 
ways, Signals, Elevators, Hoists & 
Cranes, Gas Engine, Auto & Aero 
Ignition, Starters, Radio, Telephone, 
Telegraph, Bells & Signals, Motion 








Beautiful, timely books for service 
| —pocketsize; completely illustrated 
= withdiagramsandcharts; simplified, 

easy to read and understand. No 

electrical man can afford to pass up 
this opportunity. Extremely low 
price; buy onyourownterms. 











Pictures, Talkies, Lighting, Iumi- 
nation, Electric Refrigeration, 
Heating, X-Ray, Plating, Welding, 
Pumps, Compressors, Domestic & 
Farm Appliances, An Electric Cal- 
culator for Engineers & Mechanics, 
Practical Mathematics for Ready 
Reference, A New Electric Dic- 
tionary & Encyclopedia of Words. 


BUY ON YOUR OWN TERMS 


10) PLAN 1-ONE BOOK ree 
Please enter my subscription to ‘‘ Audels New Electric Library”’ to 

consist of twelve volumes, price $1.50 a volume ($10.50 for the seven 

volumes now ready). Mail one volume each month and as they are re- 

Jccivea, 1 will mail you $1.50 promptly. 

0 PLAN 2—PAY 50c OR MORE A WEEK 

,, please ship me for one week’s 

| Audels New Electric Library,’ 





* $1.50 each ($10.50 for the seven vol- 
ve vol t 


3 in Preparation 


The Library contains 12 books 
—the first 7 books containing 
3600 pages with thousands of dia- 
grams and illustrations are now 
ready; the remaining 5 booksare in 
preparation. pocket-size, flex- 
ibly bound series that is valuable 
wherever electricity is used. 








A KONTH 


free trial the first seven volumes of NAME ...... 
o be mailed as issued 





ames now ready). The r 
at $1.50a volume. If sat 
payment for the first seven 


JU Pran 


Please ship me 
You are toship me 


rn to you. 
o— 


1sfied, I will mail you 50c or more each week as 
books and I will pay for the last five num- | ADDRESS __. 
rs as I receive them at $1.50 each. 


PRICE $9.98 
postpaid “ Audels New Electric Library” for which I 
| ¢rcloveremittances9. in full payment for the seven volumesnow ready. 


as th roound for whieh Twill either pay $1.60 each Sevan 
ey are ‘or er d each as rece 
ole This price is based on 6% cash discount. EMPLOYED BY 











THEO. AUDEL & CO., 
65 West 23rd St., New York, N. Y. 


Please ship m 
plan marked 


SATISFACTION GUARANTEED 

“*Audels New Electric Library” 

is backed by our year record 

as helping hand publishers. Satis- 
faction always guaranteed. 

ae ee ce 


e the NEW “Audels Electric Library” on the 





ty 0 
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JOKE REVOLVING 
PICTURES 


Give your friend 
big black eye! Small 
imitation telescope, one 
end covered with black 
velvet, dipped in burnt 
cork, Looking through 
to see an imaginary 
picture, it leaves big 
black ring around the 
eye. Lots of fun! 
Extra blacking free 
Price 25¢ 








SIBERIAN CHAIN 


ESCAPE 





Be an Escape King! 
Have this sotid chain 
wrapped about your 
wrists and locked with 
any lock and the key- 
hole sealed. You es- 
cape within five sec- 
onds! Everything can 
be examined. Nobody 
else can escape with- 
out the secret. Noskill 
required. Complete 
with lock and chain, 50c 


Mystify by the hour 
with a wonder deck! 
The secret is in the 
eards—no skill need 
ed. Looks like regu- 
lar deck and can be 
used in any card game. 
“Cut’’ any desired card 
instantly; locate se- 
eretly drawn card ; pass 
card thru table—many 
others easily learned. 
Price 75¢ 


A famous Stage Trick 
youcannow do. Start- 
ing with one ball be- 
tween the fingers—a 
wave of the hand and 
youhavetwo! Another 
wave and they multi- 
ply to three, then four. 
They vanish the same 
mysterious way. Easy 
to learn. Very mysti- 
fying. Pocket set 50¢; 





Stage size 75¢ 





CIGARETTE IN 
HANDKERCHIEF 


Most popular trick in 
years for smokers. A 
borrowed burning 
cigarette deliberately 
placed in middle of 
borrowed handkerchief, 
completely vanishes, 
leaving handkerchief 
unharmed! Easy to do. 
No skill needed. Com- 
plete outfit only 35¢; 








The more you u 
the dirtier you 
One of the most 
ular of all joke 
the easiest to 
Simply leave 
the washroom 
watch results. 
real soap and 
water to rem 
stains. 
for 25c. 


Price 5c; 





Best grade 5 50¢ 








WORLD‘S 
SMALLEST 
RECEIVER 
A small black box as 
illustrated. It aa 
impossible to 
small. All your friends 
will want to see it. 
when they do! Price 35¢ 


MAGIC 
BALL VASE 


A handsome enameled 

Ball Vase is shown 

empty. A ball is placed 

therein and the cover 

put on. At command 

the ball vanishes from 

the Vase and appears 

in your pocket. Put- 

ting ball beck in your pocket, 
command it to reappear in 
sists of: “A Mental/which it does instantly. Very 
Mystery’’;‘*The Pene-|tling. No oxill required. Only 
trating Coin’’; ‘To — 


Swallow a Coin”’ ; “*The 
Magnetic Coin”; STAGE MONEY 
50 Bills 25¢ 


‘Three Coin Puzzle’ 
Flash a big roll! Surprise your friends 


and “Simplex Van- 
ish.” Complete in-lwith sudden riches. 


structions for all, 2 
\ U 


~ 


RUBBER JOKE NOVELTIES 


Rubber 
Rubber 
Rubber 
Rubber 
Rubber 
Rubber 

Rubber 


SURPRISE JOKE NOVELTIES 


Lapel Squirt Button.. 
China False Teeth 
Celluloid Teeth 
Jump Apart Pencil 
Imitation Ink Blot 
Soot Whistle .... 
Snapper Cigar 
Squirt Ring 

Iola Bare Dancer.... 
Shooting 
Shooting 
Shooting 
Shooting 


Chocolates in Box 

Nuts in Box 

Cigarettes, 

Cigars, 

Eggs, 

Tacks, 6 for” 
Gum, pkg. 

Rubber 


Dagger 
Rubber Pencil 


Point 
MAGIC SECRETS 25¢ 


Strangle Halter. Rope tied around your 
neck, Person on each end draws rope 
tight. Instantly you are free, the rope 
having apparently penetrated your neck! 
Floating Ball. A ball made of ordinary 
newspaper is made to float in the air, 
rise, fall, etc.,at command of performer. 
Torn Napkin Restored. A famous trick. 
Paper napkin torn into bits is rolled 
together right before you. When un- 
folded a moment later it is restored 
and both hands shown empty. 

Water to Wine. Clear water poured in 
one glass remains clear; into the next 
glass turns to wine; both mixed back 
into the pitcher turns back to water 
Complete instructions for performing 
Rising Ring. A ring dropped on an 
ordinary pencil rises and falls at 
ommand of performer. 

Gravity Glass. Good dinner table trick. 
A glass of water is balanced at a 
precarious angle on the table where 
it defies the lawe of gravity. 

Human Adding Machine. A long col- 
umn of figures written by audience is 
instantly totaled. Total also correctly 
written before the column is even put 
on paper! Very mystifying. 

Needle Eating. Performer eats quan- 
tity of thread and places paper of 
needles in his mouth. At once they are 
pulled out every needle threaded on 
the thread. A famous trick you can do. | 


y set.. 


What a roar 





'6 MASTER COIN 
TRICKS 25c 

Coin Tricks are easy 
to do any time, any- 
where. This set re- 
quires no skill—easily 
and quickly learned. 
No preparation neces- 
sary. When called 
upon to entertain, 
these six tricks will 
at once insure your 
popularity. Set con- 


$505 
Book 

Deck Cards..... 
Fountain Pen 
Shooting Flashlight 
Jumping Match Case 
Rurlesque Diamond 


GOOD 


Rising Card F 
Vanishing Coin 
Spirit Table Lifting 
Cigarette Vanisher 
Magic Age Cards.. 
3-Card Monte 
Disappearing Spots 
Finger thru Hat 
Nail thru Finger 
Vanishing Cigar 


LATEST PU 


Bootlegger Puzzle 
Wizards Key 

Elk Heads 
Shamrock Puzzle 
Witches Rings 
Sliding Blocks 
Chinese Rings 

3 Horseshoes 
Link the Link 
Spiral and Ring 
Chinese Purse 
Boot & Bottle 
Teez-Ball 
Mysterious 
Famous 15 
Yamata Block ... 
15 pe. Wood Puzzle 
Roly Poly Boat 
Burglar Puzzle 

Bolt & Ring 


you 
Vase, 
star- 
25¢ 





IMPS | ENCHANTED BOTTLES 


Defies the law of gravity! 
You can lay both bottles 
down, but no one else 
ean. When they try, the 
bottles stand upright. Easy 
to do, but very mysti- 
fying. A dandy vest-pock- 
et stunt. Complete with 2 
= 


bottles, 25¢ 


Bingo Exploder 
Lots of fun with this little apparatus! Simply “Toad it with 
a pistol cap and put it under a chair, plate, book, maga- 
zine or any object. When the object is moved, it shoots 
with a Bang! Also used as burglar alarm. 2 for 25¢; 5 for 


MAGIC BOOK 10c 


Where Magic is performed, the crowd 
> Our Tricks will make you popu- 
“Book of | 














000 Wonders’’, over 
pages, explains many mystifying 
tricks with Coins, Cards, Handkerchiefs, 
ete., you can do. Also contains a Cata- 
log of Magic Tricks, Jokes, Puzzles, 
Escapes, Curios and Imported Novelties 
from many Foreign lands. Large assort- 
ment. Lowest prices. You will amaze 
and mystify your friends! Send only 
10e today. 


POPULAR BOOKS 


125 Tricks with Cards 
Fortune Telling by Cards 
Tricks with Coins.. ° 

100 Ways Kissing Girls 

Magic for the Amateur 

150 Parlor Tricks 

Thurstons 

Zancigs Palmistry 

Practical Ventriloquism 

Card Sharpers Tricks........... 
Gypsy Dream Book . 
Crystal Gazing 

Hypnotism—25 s 

6th & Tth Book Moses 

Secret Book Black Arts. 


Cross 








postpaid. Smallest order accepted is 25 R by 


Address your letters to: 
“The Store o; 


Station A-22 


Order direct from this page. All goods 
Money Order, Currency, Stamps or Check. 


LYLE DOUGLAS 
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MARSHALL 


The Original College of the Air 


5 Reasons 
for Choosing MARSHALL 


| Our geound school and fying instructors are all care- 
fully chosen—men who have proved their ability in 
aviation. At Marshall you get thorough training —in 
every detail, both on the ground and in the air. 


2 At Marshall you learn to fly in the 
Barling NB3, all metal structured, 
low-wing monoplane, America’s most 
outstanding light plane. You also re- 
ceive thorough training in other new 
production ships. 


3 Considering the high type of training you receive, 
Marshall is the most economical flying school in Amer- 
ica. By any comparison you make, we offer the most value. 


Marshall students 

= are in daily contact 

: =. ‘with the world famous 
Nicholas-Beazley Airplane alaiauaiens of the Bar- 
ling NB3; America’s foremost aeronautical supply house. 


5 Marshall is an ideal little Southern city where the 
climate is right and living expenses cheap. Marshall 
citizens are 100 per cent air-minded—and their cor- 
dial hospitality to Marshall Flying School students 
makes your stay here both pleasant and profitable. 


COMPARE THESE PRICES! 
| omplete Mechanical Course. 600 hours. only ‘ ree we 
ay Primary Aviation Course, 600 hours mechanical course..10 hours flying, only 250.00 
sn Sportsman's Course, 600 hours mechanical course, 20 pts flying, only . . 450.00 
i) Professional Course, 600 hours mechanical course, 57% hours flying. only . . 875.00 
| omplete Aireraft Welding Course o. edie > Oe - « -« 135.068 


Check the course in which you MARSHALL FLYING SCHOOL, Inc., 99, English Street, Marshall, Missouri 
are interested and mail thie 


today! Let us send you _ Age 
additional facts about the (PLEASE PRINT) Ce 


original "College of the Air”. 








9, English Street Marshall, Missouri 





iret 
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ey 200-“ PASSENGER 


\ 


Here is the story of the wonder plane of the world by 
the brilliant man who conceived, engineered and built 
it. Read Dr. Dornier’s sparkling analysis of future fly- 
ing problems, and of the proposed New York-South 


America flight to be made this spring with the DO.X! 


N a memorable bright day last fall the 

largest airplane in the world, the flying 
boat, DO.X, which I designed and built in 
my factory on the shores of Lake Con- 
stance, was hauled out of the workshops 
where it had taken shape and launched into 
the lake ready for its trial flight. There 
were many anxious spectators along the 
shore—many of them workmen who had 
helped in building the giant—but I must 
confess that I was as anxious as any of 
them, seated in the control room alongside 
the pilot, waiting to see if the seaplane 
which I had dreamed out on paper and 
watched take shape in wood and aluminum, 
would actually fly. 


I knew, of course, that it would fly, de- 
spite its loaded weight of more than twenty 
tons, for every detail had been figured out 
carefully in advance. There was no reason 
why I should feel at all nervous, sitting 
there, waiting—but there is always a tense- 
ness at such a moment, and I can only hope 


I did not look the way I felt. The pilot 
+h 


Dr. Claude Dornier 


flashed back his signals to the engine room 
—the 12 motors roared—the graceful hul! 
cut through the water, and in 28 seconds 
the great wing had borne us up into the 
sky! The DO.X was a success, and I felt 
a natural thrill of pride as its designer. 


In order to form a complete picture of 
what the recent ten weeks tests we have con- 
ducted with the 200-passenger DO.X may 
mean, one must consider that repeatedly, 
without the slightest difficulty, we have 
taken off from Lake Constance (1200 feet 
above sea level) a load of 20,000 kilo 
grammes, or 44,000 pounds. This is done 
in less than 60 seconds. 


We think that we can say with absolute 
certainty that reliable flight can be made 
with a load of at least 24,000 kilogrammes, 
or 52,000 pounds. This load is 20,000 
pounds more than the weight of 200 pas- 
sengers, who would weigh 30,000 pounds. 
That means there is a 20,000 pound margin 
for fuel. Such a load means that the wings 
are supporting a total weight of well over 
100,000 pounds, or 45,900 kilogrammes. 
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The all metal flying 
wonder of the day—the Dornier DO.X. . 
Note pontoons at water level and the high propellers. 


It is a weight equal to the average Ameri- 
can passenger locomotive! 

You may wonder how we knew we could 
build a plane like the DO.X—so huge and 
so heavy. In order to form a picture of 
what lies back of this design one must first 
consider that the importance of the flying 
boat was first realized in England, and gen- 
erally developed there. No other country 
can look back on so long a continuous and 
systematic development ‘of building flying 
boats. Too, in Germany we had built many. 
So when we came to design a huge flying 
air liner, we had many good designs to de- 
part from. To get this picture of what the 
DO.X is and what is behind her, I give 
some of the data of a large family of flying 
boats that were all thoroughly tried and 
tested. We knew we could use these loadings 
with success. They had made other good 
flying boats and we knew the information 
would serve us accurately. 


By comparing the figures for the “Li- 
belle,” “DO.E,” “Wal” and “Superwal” 
types with the DO.X, we see that the DO.X 
is a type with a great future. These figures 
have proved their accuracy, now that flight 
tests are successful. You can see how much 
larger and heavier the DO.X is, yet how we 
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Retieeesenetl . 2 
oa = 
managed to get the same loadings and 
weights per horsepower. 
HP. 
80 
450 


900 
2000 


Airscrew ht. 
Area Span Length above 
feet feet 
150 31 
520 51 
950 67 

1480 Bs 

12 Jupiters 6000 4670 64 


The construction of the DO. X eee differs 
in having more than two wing spars. The 
possibility of finer and lighter wing con- 
struction are exploited in this type and en- 
tirely new lines are followed. One of the 
most notable new features is that the wing 
covering is no longer permanently attached 
to the spars and ribs, but consists of large 
stiff self contained plates, which are at- 
tached to the wing frames in an easily de- 
tachable manner. The engines are installed 
in pairs above the wings. The wings are 
of semi-cantilever construction. Unfortu- 
nately the construction of the wings is not 
the same for the flying boats under compar- 
ison in the table, bui there is not much 
difference in weight. To illustrate the in- 
fluence of size on performance consider 
these examples: 

1. It is desired to cover a course of 
600 miles with 50 per cent fuel reserve and 
complete equipment for mooring navigation 
and special purpose. What paying load 


Type Engine 

Libelle Siemens 

DO.E Jupiter 

2 Jupiters 
4 do. 





as Much as a Passenger Locomotive 





howl - 


FLYING BOAT e- 
NOW SEAWORTHY. | 
PROPELLERS ~ 
OPERATE ISFT @ 
ABOVE WATER - — 





Lifting a weight over 100,000 Ibs., 
or approximately what an ordinary 
passenger steam locomotive weighs, 
the Dornier DO.X recently com- 
pleted its ten weeks’ trial flights at 
Lake Constance, Switzerland. 
Above you see salient features 
described here bv Dr. Dornier; 
namely, the airfoil shaped pon- 
toons which give great stability 
and help flight; the high motor 








mounting, the whirling propellers placed 18 ft. above water level, and sail used in forced landings. 


can be carried? With 50 per cent reserve 
the point at 1200 miles is taken and we 
find that Libelle, DO.E and Wal are too 
small for the purpose. Superwal gives a 
surplus load of 4500 pounds while DO.X 
gives a surplus of 28,800 pounds. In other 
words, Libelle, Wal and DO.E can carry 
no paying load under these conditions, while 
Superwal can carry 19 passengers and 
DO.X 120 passengers, allowing 144 pounds 
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for the average weight of each passenger. 

2. A paying load of 6600 pounds has to 
he carried 1500 miles with 40 per cent fuel 
reserve. Taking the 1800 mile point, a pay- 
ing load of 6600 pounds is obtained for 
DO.X while the other boats fall short of 
this requirement. 

Besides the question of carrying capacity, 
speed and radius of action, it is of special 
importance to form some view of the sea- 
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worthiness of each boat. Sea- 
worthiness is not a simple thing 
to define, and it is not at all 
clear what qualities are de- 
sirable. For the present and, it 
would seem, for a long time 
to come, most experts would 
think it rash to lay down pre- 
cise requirements. 

As a personal opinion, the 
seaplane must be able to fly 
and to meet prescribed civil or 
military requirements. It must 
be able, with full equipment, 
instruments and crew, to carry 
prescribed loads to a_ given 





Steamship? No — DO.X Control Board! 








This is how the Dornier DO.X, carrying 169 


United 


passengers, scales against one of the 
States’ large mail planes. 


place in a given time (with reasonable lati- 
tude). 

This implies ability to start under normal 
conditions. Next in importance is the abili- 
ty to make a forced landing, with skilful 
handling, and to ride all day in a sea of from 
12 feet to 18 feet. Starting under such ab- 
normal circumstances is not necessary and 
not worth striving after, taking a sea exceed- 
ing 12 to 16 feet as abnormal. 

The reason for this opinion is that the 
materials of construction available at pres- 
ent do not afford the means of building fly- 
ing boats in a rational way, strong enough 
to get off in a heavy sea without risk. To 
for 
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Pilot controls direct the wing motors. The 
other engines are run at his signal by an 
engineer at a dual board as in a steamship. 


meet such requirements the useful load and 
range would be so heavily reduced that 


_ such flying boats would answer no civil or 
| military purpose and would therefore be 


practically worthless. 

It is difficult to meet the one-sided de- 
mands of sea pilots for continuously in- 
creasing seaworthiness in view of the tare 
weight imposed by economic considerations, 
yet increase of size opens prospects of re- 
moving more or less completely the causes 
which very often lead to damage in a sea. 
This refers especially to the frequent dam- 
age to running airscrews by waves. 

The heights of the airscrew disc above 
the waterline for the five types under con- 
sideration are: 

Libelle 2. feet 
1.5 feet 
5.3 feet 
Superwal 7.5 feet 
DO.X 18.9 feet 


It is easy to see the advantage of the 
(Continued on page 170) 
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IRPLANES have amply proved them- 
selves the swiftest and most effective 
means of exploration known to science in 
the epoch-making flight of Commander Byrd 
to the South Pole and return last November 
29th. Using a tri-motored Ford monoplane, 
the Floyd Bennett, powered with air-cooled 
engines, Byrd and his crew of three com- 
pleted their remarkable 19-hour flight with- 
out a hitch, circling the Pole and examining 
from the air an immense stretch of frozen 
land never before seen by man, estimated 
at 164,000 square miles. This single flight, 
according to Prof. Raymond E. Priestly, 
geologist of the 1911 Scott Expedition, ac- 
complished as much as 10 years’ work under 
the old system of braving the polar lands 
with nothing but dog teams and will power. 
Commander Byrd’s long air trip fur- 
nished its share of exciting moments. The 
peak thrill of the flight came when the plane 
approached the barrier range of mountains 
encircling the high plateau in which is the 
Pole itself. The drawing at the right gives 
a good idea of the topography of the Ant- 
arctic, and shows the point at the flight 
where the mountains were reached. A 
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~ The most thrilling 
moment of Byrd’s 

flight is pictured at left, when 
food supplies had to be hur- 
riedly thrown overboard to 
lighten the craft to skim over 
a menacing mountain top. 


Once more the South Pole has been 
visited by man—but this time there 


was no long, arduous journey by dog team, no forced 
marches. In a 19-hour airplane flight, Commander Byrd 
has done the work of 10 years’ exploration by old methods. 


glacier marked the spot of the best avail- 
able pass through the rock cliffs, and along 
this Bernt Balchen, at the controls, piloted 
the plane. 

At an elevation of 10,000 feet it was seen 
that the plane would not clear the cliffs 
with its heavy load. Something had to be 
thrown overboard, and 280 pounds of food 
supplies were sacrificed. Thus lightened, 
the ship just managed to clear a menacing 
knoll, aided by an up-current. A mere 2()) 
feet meant the difference between success 
and failure for the expedition—but the three 
stout-hearted motors responded at the cru- 
cial moment. 

The test of the motors was perhaps even 
more severe than on the men. Water-cooled 
engines can be shielded from cold, but the 
air-cooled type must be exposed to outside 
temperatures, and never before had motors 
of this type been forced to operate for so 
long in conditions of such extreme cold. 
Builders of the engines were able to shield 
the crankcases, oil tanks, and cylinder bar- 
rels from the extreme low temperatures, but 
the cooling fins of the cylinders were neces- 
sarily exposed to the super-frigid blasts. 
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This drawing gives details of Antarctic topography, and shows the route covered by Byrd in the 
South Polar flight. The food depots were placed in advance by dog team, to serve in an emergency 
in case the plane was forced down. The distance from Little America, Byrd’s headquarters, to the 
Pole is approximately equal to that from New York to Chicago, Four men made the polar flight. 
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Portable Talking Picture Exhibition Device Perfected 











Above is shown the electro 
dynamic speaker and at the 
right the carrier for the audio 
amplifier and rectifier. 





Peaneeaseaegenecenes 
2 


The sprocket holes are for 
the action film and the jagged 
line at the left for sound. 
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ELECTRO-DYNAMIC 
SPEAKER 








HESE pictures show the new portable 

talking picture exhibition equipment, 
a device observers expect to revolutionize 
educational methods, in that lectures of 
the world’s greatest scientists, teachers and 
preachers can now be exhibited in talking 
movie form in any size school, church, 
hospital or home and can be set up in 
any small hall in less than 15 minutes 
Several famous lecturers have been signed 
to have their lectures recorded for the 
process. Any talking picture of enter- 
tainment variety can also be projected 
from the portable. The outfit includes a 
projector to accom- 
modate 35 m. m. 


film. 
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Pioneer Inventor Is Conducting a Radio Movie Station 


R. C. FRANCIS JENKINS, 
D voted Washington scientist 
and pioneer in the field of radio 
vision, is now conducting a new 
high powered transmitting sta- 
tion near Washington, for the 
broadcasting of motion pictures 
by radio. Opening of his station 
was preceded by broadcasts from 
his laboratory for several 
months. The station was origin- 
ally assigned to operate on a 
frequency of 2850 kilocycles with 
a power of 1.5 kilowatts. Dr. 
Jenkins has developed an instru- 
ment which changes the lights 














and shadows of the motion pic- 
ture film into electrical impulses 
which operate the radio trans- 
mitter. The broadcasting equipment which 
is decidedly intricate includes a photo elec- 
tric cell and a series of lenses for focussing. 


Handy Coat Hanger for Travelers 
VACUUM-CUP hanger intended pri- 


marily for use in motor cars has been 
placed on the mar- 
ket. The hanger is 
used for holding 
coats, hats and 
other articles. The 
device consists of 
a two-pronged 
metal hook fast- 
ened to a large 
rubber vacuum 
cup. It can easily 
be attached to any 
smooth surface, 
such as the window of an automobile or 
railway coach by pressing against the glass. 


Spuds Now Offered in Cans 


ANNING has now reached the stage 

where the lowly potato can be secured 
ready cooked and seasoned in cans. The 
cannery now does the washing, paring and 
cooking, thus simplifying the work of the 
housewife. The potatoes are said to retain 
their favor. A special southern variety of 
small uniform potatoes is being canned and 
can be heated in the container if so de- 
sired, sliced for frying or cut into cubes 
for hashed brown. 
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Dr. Jenkins, right, is examining his television equipment. 


Race Car Development First 

NTRANCE into the automobile field of 

new front wheel drive cars again 
proves that the racing car is the forerunner 
to radical changes in the commercial auto- 
mobile industry. The front wheel drive 
automobile was first successfully used on 
the automobile race tracks. Connie Shooter, 
21-year-old sister-in-law of Captain Miller, 
famous British automobile racer, drove her 
Lombard car, a front wheel drive machine, 
when she raced other lady drivers at the 
Brooklands event in England in 1928. The 
front wheel drive had been used earlier but 
this was simply another instance of its use 
on the race tracks before it was adopted 
in the passenger car field. 
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Miss 








in her front-drive racing car. 
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Shooter 
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BELL RINGS 

IF STUDENT 
& THIEF IS 

CLUMSY 





Bees 





Scaltiel, master thief of the stage, is shown in training with his bell manikin. He is reaching for 
the stickpin in the tie and if he is the least bit clumsy the bell will ring. Thieves use such a device. 


ERHAPS there is no stranger profession 

than that of Scaltiel, master thief and 
the smoothest pickpocket of them all, but 
who is as honest as the day is long, practic- 
ing his talents for the entertainment of 
theater goers and who now reveals the in- 
nermost secrets of the schools for the train- 
ing of pickpockets. 

Scaltiel is particularly well 
throughout the European capitals and is a 
favorite entertainer in the Berlin Winter- 
garden. The story behind this “master 
thief” who is honest is as strange as his pro- 
fession. When he was a boy his father was 
robbed by a pickpocket. The father adver- 
tised in a newspaper, begging the return 
of the money since its loss would spell ruin 
for his family. 

Strangely, the thief read the advertise- 
ment and returned the money. The family 
was overjoyed and Scaltiel, then a boy, 
thought it would be wonderful: to be able 
to steal and then win the grateful thanks 
of victims by returning the loot. 

52 


~ 


known’ 


He was not afflicted with criminal tenden- 
cies or the outcome of his life would have 
been very different. He would have baffled 
the police of many cities. He started pil- 
fering articles from his family and return- 
ing the articles to them. He was happy 
when he succeeded in taking some article 
from them without detection. 

Scaltiel realized that he had succeeded in 
his training when one day a _ pickpocket 
stole his cigarette case and Scaltiel “stole” 
it back again and laughed at the thief. Hi 
became so interested in the profession that 
he met active pickpockets and was taken by 
them to their hide-out in a dirty rooming 
house in Berlin. 

There, the pickpockets showed him a bell 
manikin, the chief tutor in the crime col- 
lege for the light-fingered gentry. Fvery 
pocket of the dummy was wired so that the 
slightest touch would result in the ringing 
of a bell, showing that the amateur thiel 
was clumsy. To Scaltiel’s amusement, and 
the amazement of the professional thieves, 
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Here is exposed the pick- 
pocket’s newspaper trick, 
popular on subways and 
street cars. The thief holds 
a newspaper in his right 
hand to shield his nimble 
left hand in stealing a 
watch from a passenger. 


he succeeded in taking 
cigarettes from the pock- 
ets of the dummy with- 
out ringing the bell. 
After this test of his 
skill, Scaltiel decided to 
display his talents on 





Scaltiel, “‘master thief” of stage, re- 
veals secrets of light-fingered gentry 
who operate throughout the world 
depriving victims of their valuables. 


most skillful. The pickpockets of the 
underworld most often work with accom- 
plices to aid in jostling victims and in 
making away with the loot. The tricks 
used by the Berlin pickpockets as re- 
vealed by Scaltiel are identical with the 
tricks used by this type of thief through- 
out the world. 

The professional pickpocket generally 
operates with his left hand while using 











the stage making an 
honest living as he had 
no desire whatever to 
practice the “art” dis- 
honestly. He constructed his own bell mani- 
kin which is pictured herewith and he trains 
with it daily to retain his delicate touch. 


The amateur who thinks that it is easy 
to take something from another’s pockets 
without detection has only to try it to find 
out how difficult it is. There are a whole 
series of artful tricks used by pickpockets 
to prevent others than their victims from 
witnessing their thievery and all of these 
tricks have been studied by the famous en- 
lertainer, 

Although the pickpocket is one of the 
lowliest of thieves ke is also one of the 
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Another trick of thievery, The pickpocket tripped his victim “acciden- 
tally” and then robbed him while helping him to regain his feet. 


his right to distract the attention of his vic- 
tim. This distraction of the victim is one 
of the most important parts of successful 
pocket picking. Very often the thief holds 
a coat or paper in his right hand to shield 
the left hand which is exploring the pock- 
ets of some unsuspecting victim. 


Pickpockets as a rule do not choose ex- 
pensively dressed persons but rather the 
commonly dressed person, the visitor in the 
city, near railroad station, in theater crowds, 
on the street cars. There are numerous 
ways in which the thieves work according 
to the opportunities and situations, On a 
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Thief Distracts His Victim With One Hand While He Robs With Other 
=== 

















Here the pickpocket uses his right hand to rob 
his victim whose attention is distracted as shown. 


crowded train a watch or wallet is taken 
from the pocket of a victim who is standing, 
the pickpocket usually holding up a paper 
with his right hand while his left hand does 
the stealing. The loot is often passed to a 
confederate who leaves the train. 

On the streets the pickpockets often work 
on streetcars or subway stations and stops, 
wherever there is a crowd. When a man is 
being jostled in a crowd he is less apt to 
feel a hand stealing into his pocket or 
drawing his watch out by the chain. Some- 
times a confederate or two of the pickpocket 
will jostle the intended victim. 

A familiar trick is for the pickpocket to 
stumble and fall to the sidewalk directly in 
front of his victim. As the thief expects, 
the victim aids him in regaining his feet 
and during this contact the pickpocket 
clings to his victim for support and com- 
mits robbery in return for an intended kind 
act. 

Sometimes a thief will go to great lengths 
to “contact” his victim. He will drop a 
glove under the seat of some innocent party 
without being seen. Then the thief will re- 
trieve the glove and offer it to his victim 
who believes that some polite person has 


5+ 


made a mistake. He will speak to the thief. 
unaware that while he is looking at the 
thief, the nimble fingers are exploring his 
pockets or extracting a stick pin or “lift. 
ing” a watch. The thief is holding out the 
glove with his right hand while his left 
mit” is at work. 

The public is most in danger of being 
robbed while in a crowd. The theater lines 
and groups near cloakrooms often harbor 
pickpockets. Although you may often sus- 
pect an innocent party if you are carrying 
valuables in a crowd beware of the man 
who holds a newspaper or magazine or has 
a coat slung over his arm. The pickpocket 
with a coat over his arm can work easily 
with one hand shielded by the folds of the 
garment. 

Women who carry their valuables in 
handbags swung from handles are a con- 
stant source of inspiration to pickpockets 
for even while walking on the street or 
standing in a streetcar a pickpocket can 
open the bag, extract the valuables and 
close the bag without being detected and 
without much chance of alarming the victim. 


“ 


The profession of the pickpockets is not 
by any means limited to men for some of 
the most skillful of such thieves are women 
and girls. Often a man will be crowded 
against a young woman and while he may 
be embarrassed the girl is not for she may 
be taking his watch or pocket book. Very 
often such girls operate with a confederate 
to whom she will pass her loot. The confed- 
erate will then disappear in the crowds. 





Finger massage and exercise for the crook. 
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Scientist “Flas Scales for Weighing “World 


Dr. Paul R. Heyl is shown 
above making some of his ac- 
curate calculations in his four- 
year job of weighing the world 
in his underground laboratory. 








HERE may be nothing 

new under the sun but 
there is at least one scien- 
tific laboratory spectacular 
and amazing below the 
crust of the earth where 
Dr. Paul R. Heyl is weigh- 
ing our big world. This 
Washington scientist has 
devoted the last four years 
to his remarkable assign- 
ment. His attempt is not 
the first technical drive to 
ascertain the accurate 
avoirdupois of our globe. 
When Doctor Heyl inaugurated his experi- 
ments, science reported the mass of the earth 
as 5,997 million million million tons. It 
was thought to be accurate to one seven 
hundredth part. Doctor Heyl has sought an 
accuracy to one ten thousandth part—and 
has obtained such results. This federal ex- 
pert sits at a telescope in a scientific cell— 
a constant temperature chamber—three and 
one-half stories below the street line, and 
studies and records the activities of an imi- 
tation planetary system. From its replies 
to his technical inquiries new and more re- 
liable information about the weight of the 
world is obtained. More than one year of 
painstaking work was necessary to repro- 
duce the earth and moon and the miracles 
of gravitational attraction in steel and plati- 
num miniature models. Two cylinders of 
solid steel which weigh 140 pounds each 
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5,997 
MILLION 
MILLION 
MILLION 

TONS 








Dr. Heyl seeks accuracy to one ten-thousandth part in checking 
estimated world 


weight of 5,997 million million million tons. 


serve as imitation earths while the moons 
are represented by platinum balls weighing 
one and one-half ounces apiece. The two 
platinum balls are connected by a piece of 
aluminum and are so suspended by tungsten 
filaments in a bell jar vacuum that they 
constitute a perfect pendulum. The steel 
“earths” are mounted outside the glass con- 
tainer on a turntable so that they can be 
rotated about the platinum moons. The 
moons never swing more than 5 millimeters 
due to gravitational attraction, all such 
movements being reflected by means of 
glass mirrors into the recording telescope 
and its supplementary electrified “book- 
keeper.” Doctor Heyl seeks the most accur- 
ate gravitational constant which can be 
ascertained from such experiments for it 
is the keynote of the earth’s weight. He em- 
ploys only the devices described above. 


CIENTISTS have learned that ou 
bodies are living machines of the 
combustion type in which the burning 
of fuel (food) is accompanied by the 
consumption of oxygen, liberation of 
heat energy and production of carbon 
dioxide as is the case in all combus. 
tion engines. Scientists find that the 
heat from a single person, if proper. 
ly focussed, would be sufficient to 
cook potatoes. 


Measuring the oxygen consumption 
of a human being when body is in re- 
pose, for estimate of heat production. 











A bicycle “ergometer” is used in many experi- 
ments. The rear wheel is replaced by a heavy 
flywheel and friction of a band passed around 
the flywheel is regulated and measured. Thus 

? A work done can be calculated and expressed in 
in een on ai, Eee > foot-pounds. The oxygen used by the subject is 
The scales show that the body loses weight also measured. Treadmills and moving plat- 
constantly, the skin always giving off watery forms are often used for similar interesting ©x- 
vapor; from 25 to 40 grams every hour. periments relating to walking and running. 
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Small and Fast Four-cylinder Automobile Is Built for $185 





mobile has been built at a 
cost of $185 by George S. 
Brauks, pioneer automobile me- 
chanic of St. Louis, Missouri, 
who in the last 31 years has 
built 12 types of automobiles. 
The car which is of the midget 
type has an 86-inch wheelbase 
and a tread of 46 inches. It has 
a reputed speed of 60 miles an 
hour and will do 35 miles on a 
gallon of gasoline. Brauks main- 
tains that his newly invented car 
can be profitably manufactured 
and distributed for $375. His is 
the latest entry in the midget car 
field in America. Recently it 


= four-cylinder auto- 











was announced that the Martin 
baby car may be sold for about 
$200. 


Reversible Spark Plug Offered 
ps: plug with a double head, mak- 


ing it reversible, and giving double 
service from a sin- 
gle plug is one of 
the newer an- 
nouncements in 
the automobile ac- 
cessory field. The 
metal in the top 
head acts as a con- 
denser, while the 
top gap acts as an 
intensifier, making 
the spark twice as 
hot as that in a 
single plug, it is 
claimed. Testers 
reported that in- 
creased mileage 
was obtained when 
this type of plug was used. The firing can 
be seen through a mica window in plug. 














New Device to Protect Banks 


ATENTS were recently granted a new 

bank protective device. By a mechani- 
cal arrangement which can be operated 
from any part of the bank, a simple trip 
will cause a number of bullet proof doors 
to fall, enclosing the cashier’s cage and 
completely isolating it from the raiders and 
protecting the employes. 
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George S. Brauks and his new midget auto shown above. 


Owl Declares War on Man 

NYONE who has met a “man-eating” 

owl is invited to communicate with 
Professor Albert M. Reese of the University 
of West Virginia, at Morgantown. Such a 
bird came to live in Morgantown one day 
last summer, Professor Reese declares and 
for a few days actually terrorized pedestri- 
ans in one section of the city. Hiding in a 
tree until some passerby approached on the 
sidewalk, the vicious bird swooped down 
suddenly on the unsuspecting humans and 
struck them violently with its claws. The 
bird is described as a small one. 


World’s Largest Binoculars 
HUGE pair of binoculars, pictured be- 
low, believed to be the largest in the 
world, were placed on exhibit at the opti- 
cal congress at Northampton Polytechnic, 
Northampton, Massachusetts. 
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Giant SLINGSHOTS of 


~ 


This airplane launching catapult on the S. S. 
Bremen is typical of those used on battleships. 
Note the bridge type steel girder construction. 


Fighting seaplanes of Uncle Sam’s 
navy are launched into the air by 
means of powerful catapults which 
throw them into the air like giant sling- 
shots. This is only one of the unusual 
stunts which naval flyers are required 
to perform—which explains why only 
the most perfect pilots win the title 
of “naval aviator.” 


LYING an airplane is usually regarded 

as being a thrilling sport in itself—but 
being thrown off the deck of a battleship, 
flung into the air like a pebble tossed by a 
gigantic slingshot, is not only thrilling 
sport, but an every day incident in the life 
of one of Uncle Sam’s crack navy pilots. 
Flying from carrier decks in land planes 
and shooting off catapults aboard battle- 
ships test the skill of the aviators and the 
latter proves one of their most interesting 
and exciting experiences. 

Planes aboard battleships are seaplanes. 
They take off from the catapult after hav- 
ing been “shot” by powder or compressed 
air. The powder catapult operates much 
like a big gun. Exploding powder expands 
the air in a cylinder which operates a pis- 
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’, LAUNCHING CARRIAGE 


CATAPULT 


























The top drawing shows the method by which 
a charge of powder, exploded in a cylinder, pro- 
pels a piston to the end of whicl is attached a 
cable which jerks forward the carriage on which 
the plane rests, throwing the plane off the cata- 
pult. In the lower drawing is shown the head 
rest which protects the pilot from a stunning 
blow when the plane is moved suddenly forward 
by the launching device. The head must be held 
firmly against the cushion to absorb the jolt. 


ton that picks up and propels the carriage 
along the runway. In the compressed air 
catapult the air is built up to an enormous 
pressure and suddenly released. 
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Landplanes are used at sea as well as seaplanes, 
but they must be housed aboard an airplane car- 
rier, which has a special broad deck for landing. 


The plane is held securely to the carriage 
to prevent its soaring away before reaching 
the end. A tripping mechanism automati- 
cally releases it at the proper moment, 
however, and plane and pilot climb rapidly 
into the air. 

In a catapult takeoff the pilot must guard 
against the sudden jolt by holding his head 
firmly against a cushion. The sensation re- 
sembles that of being struck sharply by a 
human hand just below the base of the neck. 

Lt. Rhea Taylor, commander of the 
squadron aboard the U. S. S. Omaha, flag- 
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by Rear Admiral E. R. Stitt (U.S.N.) 


and Lt. Com. J. C. Adams (U.S.N.) 
Senior Flight Surgeon, Aircraft Squadrons 
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A speedy navy seaplane is shown above a moment 
after it has left the catapult of a battleship. Note 
the carriage on which the plane is supported, rest- 
ing at the end of the track after making the “shot.” 


ship of the Destroyer Squadrons, Battle 
Fleet, in taking a younger pilot aloft from 
a catapult recently had an unusual ex- 
perience. 

“On this flight,” as he relates it, “I was 
in the after cockpit as passenger. On my 
first catapult flight, I recalled, the force of 
the shock caused me to pull the throttle 
back and I almost dived into the water. 

“Fearing my junior pilot might do the 
same thing I sat there with one hand shov- 
ing the throttle full open while with the 
other I hugged a radio set against my 
stomach. 

“It is difficult for one to imagine the sen- 
sation. You sit there waiting for the pow- 
der to blow you into the air, suddenly the 
back of the seat presses hard forward, your 
head jerks backward against the rest, you 
dip over the side of the ship, then your en- 
gine pulls you on upward into the air. Will 
Rogers described his catapult experience 
as one of his finest in aviation.” 

Having taken the air, the catapulted plane 
must get down again at the conclusion of 
the flight. If the battleship happens to be 
at sea the landing may be complicated. 

In a long, rolling, glassy swell the pilot 
must land with the swell regardless of the 
wind. He picks the top of a crest and 
settles down on it. If he tries to land across 
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Only Fittest Physical Specimens Can Pass Tests As Navy Plane Pilots Por 


- 


Even large twin-motored 
bombers can be launched 
with catapults. Note the 


torpedo under the fus- 
elage of this bomber. 


crests, he may and 
probably will nose 
his pontoon under 
and turn his plane 
over. Possibly the 
most difficult land- 
ings are in a chop- 
py sea where con- 
ditions are favor- 
able for a turn-over. 

The “naval-avia- 
tor,” a hard-won 
title, who achieves 
the right to repre- 
sent Uncle Sam in 
the cockpits of his 
aerial eyes does so 


only after rigorous training. His physical Naval candidate undergoing blood pre 


qualifications . are 








determined, 
flight surgeons examine his mental makeup 
to determine whether he is of the type who 
will continue year after year to enjoy the 
duties imposed on him. 


a? " ape TV 
L. 


~~ 


T Se en 
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then sure test. Only the fittest are accepted. 





others depending on him to permit a mental 
failure. . <a 

You can understand why such care is as im 
taken of the pilot when you realize he may 


Once through the preliminary and ad- he called on to take off from a land sta- move 
vanced training, he sets forth monthly on tion, rendezvous 150 miles at sea with a Ay 
exercises in which his aerial work is co-  ¢arrier and land on the small area of after- need: 
ordinated with that of surface ships. He deck permitted for landings. think 


becomes at once an adjunct to the battle 










The secret gear provided for bringing his wise 


ships and their defender against attack from g:44+ to a rather abrupt halt would avail TI 
ie] a C 


the heavens. 


him nothing should he “land in the air,” and 





Throughout his career flight surgeons “over shoot” or crash into the stern because sense 
watch him to make sure he is not “getting of too low altitude. tor 1 
up his wind” or going stale. If, perchance, Navy flyers must be absolutely and not cloue 
he suffers some accident they examine him relatively precise. As a result they are the cond 
to learn whether he suffers a permanent best trained aviators in the world. Theirs smal 


nervous reaction. 











is a career offering at once danger and deck. 


The aviator, once in the air, cannot be _ pleasure. The danger largely disappears 1! Tk 
watched. He flies alone in the trim little _ they are mentally awake, but let their brains requ. 
fighters and must be thoroughly reliable. slow down and it appears again. Thus they mal 
Mistakes are too costly both to the flyer and become as automatic in their decisions and tion 


60 









Modern Mechanics and Inv 


Powder Charge or Compressed Air Gives Power for Catapult Launchings 


LAUNCHING 
CATAPULTS a 


A new piece of equipment indispensable to the modern battleship is the launching catapult, almost 
as important to the welfare of the ship as the battery of 14-in. guns. Two are shown in place above. 


movements as the machines they operate. 

Aviators in order to meet the peculiar 
needs of navy aviation must be able to 
think and act almost automatically. Other- 
wise they cannot meet sudden emergencies. 

Their flying becomes at once so rigorous 
and exacting that nerves, in the popular 
sense, cannot be tolerated. The navy avia- 
tor must be ready for a dog fight in the 
clouds, a cross country flight under adverse 
conditions or a “prevision” landing on the 
small area provided on the carrier flight 
deck, 

The latter requirement is one reason we 
require the aviator to possess “super-nor- 
mal” vision, with excellent depth percep- 
tion and accommodaticn. 

February 
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Selection of navy aviators has become in 
a large degree a psychological problem. 

His physical abilities may be accurately 
measured according to standards already 
established. When it comes to measuring 
his temperamental adaptability, his power 
to continue to fly under the strain without 
going stale, the flight surgeon faces a more 
difficult task. 

During the war the specialists in medi- 
cal aviation attached the greatest impor- 
tance to normal functioning of the internal 
ear, as determined by the Barany chair turn- 
ing tests; although psychologists insisted 
that methods for determining the tempera- 
mental qualities of a candidate for avia- 
tion were paramount. 
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Smallest Train in Country Is Powered by Ford Engines 


HE smallest train in the country is 

located at Tabor, Iowa. It runs between 
Tabor and Malvern, a distance of 11 miles 
and is owned and operated by E. V. Stop- 
per. Small cars are powered by Ford 
engines to take care of business in 


This little train hauls either freight 
or passengers on shortest road. 


slack season. The road is known 
as the Malvern and Northern 
line. The Interstate Commerce 
Commission puts a value on thi 
road of $135,000 because it 
would cost that much to build it 
now, but Stopper says that he 
wishes someone would offer him 
half that amount. The road runs 
through the “bread basket” of 
the world for it is in this dis- 
trict that the government repor! 
says is the most productive farm- 
ing community on record. To 
do heavy hauling over his road, 
Stopper borrows an engine from 
Flere’s photo of Burlington engine borrowed for heavy duty. the Burlington railroad. 














Twin Discovered for Carbon Delivery Cars That Advertise 


ARBON is the latest chemical element OME unique delivery trucks and wagons 

to be shown to have a twin. Last winter are used by Los Angeles merchants, and 
two California physicists showed that oxy- one of the most odd is the car shown below. 
gen, long supposed to be single, was not 
only double, but triple. Now Dr. Arthur S. 
King, of the Mt. Wilson Observatory, and 
Dr. Raymond T. Birge, of the University of 
California, have found a kind of carbon al Poe 
that is heavier than the ordinary form. Car- ' 
bon is one of the most essential elements 
in living matter. These experimenters heat- ee 
ed carbon in a vacuum in an electric fur- 
nace to a temperature around 5,000 degrees 
Fahrenheit. When the light that it emitted 
was analyzed with a spectroscope, the usual 
bright bands of the spectrum appeared. 


62 Modern Mechanics and 











nes New Sun Hat Doesn’t Touch Head and Is Collapsible 


LIGHT sun hat that col-| 

lapses and doesn’t touch 

the head has been invented by 

Dr. Henry T. Pistole, of Dallas. 

> Texas. The hat is made of wire 
covered with fabric. The hat 

support is attached to wearer’s 
body by a belt around the waist, 
no part touching the head. Thus 
a free circulation of air is as- 
sured. The hat weighs only 
eight to twelve ounces according 
to the fabric used for covering. 
The device doesn’t bind or irri- 
tate the skin and doesn’t inter- 




















Views of the new sun hat which is shown collapsed at right, 

















sight fere with free use of the muscles in any Giraffes Rest Heads on Poles 
oak sport or work. The cover is collapsed by es a ; 
simply pushing it back. Mosquito netting IRAFFES are raising trouble with tele- 
can be easily thrown over the hat and phone service in Central Africa, ac- 
= tucked into the belt. cording to George M. Bistany, big-game 
iat hunter who recently returned to this coun- 
one Arizona Crater Resembles Moon try. Bistany reports that the giraffes use 
thi the wires and poles for headrests and that 
7 as a result there are frequent wire breaks. 
ye ae. Carries Own Grass 200,000 Miles 
him ee ae ple se HEN Charles Miller, of Portland, 
runs ‘ 7s Oregon, found the wanderlust too 
of much for him in spite of his love for the 
dis- t old home, he decided to see the world and 
port 4 carry his home right with him, too. So he 
rm- ’ re built a complete bungalow on the chassis 
To py m .- : of his car—not even forgetting to put in a 
rad, ” alt nice bit of lawn. Then he started out and 
rom ’ e) since starting he has traveled over 200,000 
z4 miles and isn’t through yet. Mr. Miller 
__ claims to have the only motorized house 
die te 6 le tis Se en ai. and lot in the country. The “lot” consists 
of a narrow strip of earth and turf. 
‘ons ETEOR crater, near Winslow, Arizona, 
and when viewed from the air appears 
ow. very similar to a view of the moon through 


a giant telescope. When the meteorite came 
? hurtling through the air it made a pit four- 
fifths of a mile across, and nearly 600 feet 
deep. There must have been a tremendous 
earthquake capable of shaking half a con- 
| tinent. There are evidences of this terrific 
| collision all about. The slopes are littered 
with crushed rock. There are boulders, 
> some weighing 7000 tons, near the edges 
cf the crater, and farther off rocks that were 
: thrown off at the impact are found in some 
instances a half mile away. It is difficult 
to appreciate the terrible effect of such @ 
collision between the earth and a meteorite. Miller shown with his metorized house and lot. 
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This Ford Tri-motor 
récently flew from 
Dayton to 
Washington 

with a me- 
chanical “pilot” 
the controls. 


=—=— 


Is the day of the airplane which wili be 
piloted by pushing a button almost 
here? A new gyroscopic control keeps 
an airplane on an even keel and on a 
predetermined course more accurately 
than the most experienced human pilot. 


MECHANICAL pilot, a small instru- 

ment weighing only 50 pounds and 
small enough to be stowed away under a 
chair, recently piloted a tri-motored air- 
plane on a three-hour flight between Dayton 
and Washington far more accurately and 
with greater precision than the most accom- 
plished human pilot. 

The gyroscopic stabilizer, as the metal 
pilot is called, employs the familiar princi- 
ple of the gyroscope in its operation, in 
which the motion of a free-mounted, rapid 
spinning disk eliminates the 


On the flight between Dayton and Wash- 
ington, the plane encountered fog over the 
Alleghany mountains. Setting a course with 
plenty of altitude to clear the highest peaks, 
Lieut. Albert F. Hegenberger, the pilot of 
California-to-Hawaii fame, left the ship en- 
tirely in the “hands” of the metal pilot, 
and the plane emerged from the dense fog 
bank on an even keel. 

Once the plane has been set on a given 
course and the mechanical pilot set to guide 
it, nothing can turn the plane from that 
course provided the instrument is left alone 
Wind, of course, will carry the plane in it 
own direction, and to counteract this the 
human pilot must continually check up or 
the ship’s drift and make correction for it 

It is not only in foggy weather that the 
gyroscopic stabilizer is of value. Even on 





action of gravity. One hori- 
zontal and one vertical gyro- 
scope are used in combina- 
tion in the mechanical pilot. 
If the airplane equipped with 
this device turns of its own 
volition to the right, the hori- 
zontal wheel immediately 
tends to assume a vertical po- 
sition directly equal and op- 
posite to the degree of the 
turn. The force thus set up 
is communicated to the rud- 
der controls by means of 
electromagnets, and the plane 
brought back to its true 
course. In the same manner, 
if the nose of the plane tends 
to dip or rise, or if one wing 











starts to dip, the vertical 
gyroscope actuates the con- 
trols and keeps it on even keel. 


Ot 


These men were instrumental in developing the automatic pilot. 
They are Maj. A. H. Gilkerson, Elmer T. Sperry Jr., manufac- 
turer of the device, Capt. S. A. Blair and Lt. A. F. Hegenberger- 
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clear days cross-country flying puts 
more or less strain on the pilot, reduc- 
ing his efficiency. Even though the 
pilot’s attention is divided among in- 
numerable instruments, long flights 
are likely to be tedious at best. The 
gyroscopic control maintains an auto- 
matic watch over the three axes on 
which an airplane moves, freeing the 
pilot for the more important task of 
navigation. 

The gyroscopes of the automatic pilot 
revolve at a speed of 15,000 r.p.m. 
for 
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Above the artist has shown how the 
Robot pilot is connected to the con- 
trol wheel of an airplane. At left is 
a closeup of the apparatus under 
pilot’s seat, showing rudder control. 














Front view of the gyroscopic stabilizer. The hook in 
the foreground moves the control stick forward or 
backward, while wires at the base control the ailerons. 
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World’s Largest Vacuum Cleaner Keeps Rail Bed Clean Bu 


HE Pennsylvania railroad 

has perfected the largest 
vacuum cleaning machine jn 
the world to keep clean the 
right of way near principal 
terminals. The powerful ma. 
chine lifts the stone ballast 
and foreign matter from along 
the track into a great clean. 
ing chamber and then redis. 
tributes the thoroughly cleaned 
ballast rock along the rails 
and ties. It accomplishes the 
work at the rate of thirty- 
three feet in three minutes. 





























= 

Static 
The three huge : 
suction pipes ‘ A 
shown above pick . ; 
up the loose bal- ment 
last and dirt, two comy 
working outside : 5 . 
the rails and one ‘ tons 
swinging from ; — + throt 
rail to rail in- : : : = at th 
side. Power for ’ forni 
the work is sup- 4 - oS Soe 
plied by the steam . 2 24 #. 3 is ; : = 
locomotive that Oe eer — They 
tows the cleaning * Sit wher 
equipment along 5 ~ . three 
the rails, leaving due | 
the road- bed spic - 
and span and ar t 
oamstaty. This picture shows the complete unit. The locomotive backs up and then ness, 

draws the huge vacuum cleaner to it by means of cables and a drum driven end | 
motor. The engine draws the cleaner about fifteen feet in one operation. from 
to th 


Refueling of Moving Airplane Simplified with Most Modern Device pate 
oat | Fea device for the refuel- havi 


ing of airplanes in the air veloc 
has recently been perfected to ward 
simplify the operation making it scien 
faster and safer. There is a fun- univ 
nel shaped arrangement much light 
like the neck of a milk can at 
the top of the tank where the Wo 
connection is made. The refuel- 
ing hose can easily be placed to 
fill the main tank. A baffle plate 
permits the overflow to enter 
another portion of the tank and ¥ 
pass out through the overflow 
pipe located on the outside ot 
the ship. This simple arrange- l 
ment is believed to solve many = 
of the problems of refueling Dout 
Picture of the new tank with inset showing its construction. encountered in many flights. 7 
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Build Vacuum Tunnel Mile Long to Measure Light Speed 
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Station on mile long vacuum tube where light will be reflected back to its starting point shown here. 


N EXPERIMENT which is expected to 


establish the exact fractional measure- 
ment of the velocity of light and cause a 
complete revision of all existing calcula- 
tions of the distances of heavenly bodies 
throughout the universe is being prepared 
at the Irvine Ranch near Santa Ana, Cali- 
fornia, by Dr. Albert A. Michelson and his 
associates of the Mt. Wilson observatory. 
They are building a vacuum tunnel which, 
when completed, will be a mile long and 
three feet in diameter and the work is slow 
due to the necessity of having it completely 
air tight and laid out with scientific exact- 
ness, One station is being erected at the 
end of the first quarter mile of the tube and 
from this station light will be reflected back 
to the starting point. Dr. Michelson was 
awarded the Nobel prize in physics for 
having originated the measure of light 
velocity which with his own revisions to- 
ward accuracy is the standard used by all 
scientists. Many phases of the study of the 
universe depend greatly on the accuracy of 
light velocity measurements. 


Mobile Bank Tours Suburbs 


ROVING bank on wheels has just been 

put into service by the Seaboard Na- 
tional bank of Los Angeles, to serve a wide 
and diversified clientele of depositors whose 
demand for swift and convenient banking 














facilities is thus met. Guards armed with 
riot guns and a sub-machinegun protect the 
automobile bank against hold-up men. The 
photo shows the traveling bank teller serv- 
ing two of the moving bank’s hundreds of 
small depositors. 


World’s First Motor Coach Sleeper Compared with Huge Monoplane 











| HE world’s first motor coach 

sleeper has been completed 
with accommodations for. twenty- 
six sleepers. There are upper 
and lower berths similar to those 
of an elaborately fitted Pullman 
car. The sleeper was taken 








Double-decker sleeper bus compares favorably with big ship. 
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to an airfield for comparison in 
size with the Ford monoplane. 
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Tune the delicate goblet, sing the same low note into it, and the glass will be shattered as shown. 


The laws of nature which enabled Biblical trumpets to shatter the 
walls of Jericho are explained in this article. On a smaller scale you 
can perform the same historical feat with ordinary water tumblers. 


By SAM 


E WAS very grave in his demonstra- 

tions. He exhibited a delicate goblet 
of thinnest glass. He struck the glass sharp- 
ly with his finger so that it sang out with 
a low, musical note. And then, lifting the 
glass to his mouth, he sang loudly into its 
depths—a low, musical note, exactly the 
same as that emanating from the goblet. 
The result was rather surprising. The glass, 
almost immediately, shattered into a thou- 
sand bits! 

“Why?” you wonder. The reason is ab- 
surdly simple. Every note, from the low 
boom of the organ’s basso to the shrill trill 
of the piccolo in martial heat, sends out 
vibrations. Some of these vibrations are 
visible—you can see them by lifting the lid 
of your piano; others are but faintly dis- 
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cernible; still others are completely lost to 
the sight. The glass goblet comes under the 
second classification; it vibrated but slight- 
ly when struck. By singing the same note 
into the glass, the vibrations were multi- 
plied many times, and the frail goblet, un- 
able to withstand a vibratory force of such 
strength, promptly collapsed. 

A still simpler experiment, and one 
which anyone can perform, illustrates this 
same principle. Set two glasses of the same 
size and construction on a table. Across 
one of these place a piece of thin iron or 
steel wire, as shown in the photograph 
above. Pour a little water into this glass. 
Now, take the other glass and fill it with 
the same amount of water, so that when 
struck with the finger it will produce a 
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Resined finger rubbed on the glass at the 
left will produce sound vibrations which will 
cause a wire on the other glass to dance. 


musical note identical to that produced 
by the first glass. 

Everything is now ready for the ex- 
periment. If you will produce a musi- 
cal note by running your resined finger 
around the top of the second glass, you 
will cause the wire on the first glass to 
dance about in a rather quaint fashion. 
This results from the fact that both glasses 
vibrate in unison to the musical note sound- 
ed, and these vibrations are of sufficient 
strength to cause the wire to dance. 


Now, just what is the practical value of 
these experiments? Here’s the answer: Peo- 
ple today are demanding less noise. Busi- 
ness offices desire less of the incessant chat- 
ter which goes with the average typewriter. 
Architects are spending both time and 
money in designing buildings and homes 
that will be sound-proof. And . . . it is 
only through a study of the laws governing 
sound, and a thorough understanding of 
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Two similar glasses with water at same level will 
sound identical notes when struck by the finger. 


the effects produced, that they can hope 
to achieve permanent results. 

Scientists in New York City have con- 
structed two remarkable rooms. In one 
room, if you are to run a typewriter or even 
talk in a conversational voice, the walls of 
the room will pick up the sound waves 
and send them back in such multiple waves 
as to almost deafen the average person. In 
the other room, a typewriter makes no more 
noise than the sharp click as each key 


69 





Sound Absorption of Business Offices Is Being Studied by Scientists 








terials—the haven of the 
world’s worst singers be. 
cause any voice in a bath. 
room reverberates back and 
forth until the singer’s voice 
seems to burst out into a 
magnificent chorus of song. 

An interesting point in 
connection with this mat. 
ter of furniture as sound 
absorbers is that drapes 
and curtains, when hune 
straight, are fully one-third 
less absorptive than when 








Performer snaps tines of fork and there is no 
sound. Then end of fork is touched to match 
box concealed in hand and sound rings clear. 


strikes the platen, and the human voice is 
clearly audible, crisp and sharp. 

What causes the difference? The basic 
principle is one of sound absorption. In 
the experiments described at the beginning 
of this article, glasses were used because 
they are not sound absorptive—they reflect 
the noise rather than absorb it. In a similar 
manner, the walls and ceiling of the noisy 
room were constructed of a highly-reflective 
plaster, and the furnishings were, for the 
most part, of hard, unupholstered wood. 
Knowing what causes the sounds in the first 
room, you can easily imagine what absorbs 
the sounds in the quiet room. In the first 
place, the plaster is of a special porous 
construction, very absorptive. For the sec- 
end, and equally important part, the fur- 
nishings were deeply upholstered, and a 
profusion of drapes and heavy curtains 
acted as sound absorbers. 


Do you see the difference? To illustrate 
again, have you ever noticed the “hollow” 
sound which emanates from rooms devoid 
of furniture? The sound absorbers are 
gone. Place furniture in the room, cover 
the floor with a rug, hang‘up the curtains, 
and with each successive step the “hollow” 
sound gets less and less until it becomes 
unnoticeable. The living room, especially, 
even with its highly-reflective brick mantel, 
is ordinarily a quiet room because of the 
profusion of sound absorbers. An exactly 
opposite type of room is the bathroom, al- 
most entirely furnished with reflective’ ma- 
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SOUND BOX CONCEALED 
IN PALM OF HAND 


Match box acts as sounder preventing vibrations 


from being absorbed by the body. 


hung in the conventional draped manner. 
Tests have shown that heavy felt mats are 
the best sound absorbers, and that rugs with 
a good nap are far more absorptive than 
hard-finish floors or floor coverings. Heavy 
wallpaper and plaster, too, is far ahead of 
brick or travetine stone as an absorber of 
sound. 


All sound waves, of course, cannot be 
detected by the human ear. A novel little 
bit of magic illustrates this principle. The 
performer takes a fork in his right hand. 
He produces a musical note from the fork 
by snapping the tines with his fingers. The 
note lasts but a moment and then dies away. 
But . . . if the end of the fork is touched 
to a solid object, such as a small matchbox 
concealed in the hand, the note will at once 
become audible again, and the performer 
can pretend to be picking the note from the 
previously silent fork and throwing it into 
a glass, as shown above. 
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Sound Travels Four Times as Fast by Water as it Does Through the Air 





The reason for this is simple. The 
human body is very absorptive, so 
that the vibrations from the fork are 
almost at once “swallowed” by the 
hand. It still continues to sing, how- 
ever, but inaudibly, until the fork’s 
handle is touched to the hard, reflec- ‘ 
tive surface of the matchbox, and 
then the note immediately becomes 
audible again. Se 

Future years will see vast strides 
in the science of sound. Already, 
some of its principles are being put 
into practice in navigation and en- 
gineering. In coast navigation, es- 
pecially, it is far simpler to start a 
sound traveling downwards, listen 
for the echo from the bottom, and 
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The sound of this blow on a steel rail travels 
considerably faster by the rail than it does by air. 


calculate the depth of the water from the 
elapsed time, rather than lower a plumb 
line, pull it in again, measure it 

Of course, it must be taken into consid- 
tration that sound waves travel four times 
as fast in water as they do in the air. A 
still higher rate of speed is obtained through 
steel, the speed being increased fully six- 
teen times. You can easily observe this wide 
variance of speed by a simple test. Stand 
on a railroad track. Watch a man, some 
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en G@FASTER THAN 2 al 


STEEL CARRI 








Man in foreground will hear sound made by the 
man in the distance faster by rail than by air. 


distance away, strike the steel rail with a 
hammer. Almost immediately you will get 
the sound of the blow over the rail, but a 
considerable interval will elapse before you 
hear the sound by air. 

Indeed you might never hear the sound 
by air at all if the wind currents are of a 
contrary nature. Many curious incidents of 
this type occurred in the World war. A 
terrific explosion might be heard 150 miles 
away, yet people residing in certain areas 
closer to the explosion would hear nothing. 
The reason is obviously one of air currents, 
these acting at times to carry the sound high 
overhead, and then, perhaps, bringing it 
downto within hearing level some distance on. 

Business men consider sound important, 
and, paradoxical as it may seem, their rea- 
son for its importance is that some of it 
must be eliminated. The typewriter is per- 
haps the worst offender. In a room where 
there is nothing but typists, the resultant 
chatter does not, seemingly, affect the effi- 
ciency of the workers; but typewriters in 
action in a room which also houses “talk- 
ing” workers greatly impairs the efficiency 
of these talking workers, 


71 


Caterpillar Gowboats for Shallow Streams 








Th eee 
-s +4 eames 


Above is shown one of 
the shallow draft tow- 
boats operated by a 
caterpillar drive on the 
shallow Cumberland 
river. And at the right 
is an artist’s illustration 
of the newly invented 
drive in operation. This 
method of propelling a 
boat may open up 
10,000 miles of shallow 
waterways throughout 
the United States thus 
greatly expanding this 
natural means of dis- 
tribution. 





MARVELOUS mechanical wonder, 


the caterpillar towboat, recently per- 
fected by electrical engineers, creeps up 
shallow streams and makes possible an 
economical and efficient transportation sys- 
tem on thousands of miles of rivers. Mil- 
lions of tons of freight in the back coun- 
try may now be delivered to markets at 
lowest ton-mile carrying cost, thanks to a 
towboat which is capable of hauling 
strings of barges at a cost as low as 18 
cents per hour for fuel oil. A fleet of these 
boats was recently put into service on the 
shallow waters of the Cumberland River, 
in Tennessee, and proved so satisfactory 
that arrangements are now under way to 
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adopt the system on many shallow rivers, 
The electrically propelled towboats are 
equipped with a new caterpillar drive, 
operated by small Diesel electric motors, 
which draw only two or three feet of water, 
and act as switch engines in collecting 
barges along the stream, and permitting 
navigation on small shallow streams. The 
“train” or fleet of barges is then 
towed to distant points by larger 
towboats. 


An endless chain carries the cater- 
pillar buckets on either side of the 
towboat, acting both as _ propeller 
and rudder, which explains the abili- 
ty of the craft to safely navigate 
waters as shallow as two feet. 





CATERPILLAR PADOLES HAVE 
SMALL DRAFT- BOAT CRAWLS" 





Photograph of the caterpillar chain drive paddles 
propelled by electric Diesels aboard the towboat. 
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Special Tenders Devised for Valuable Racing Planes 





= 


The supermarine S-6, Great Britain’s 
entry for the famous Schneider cup 
airplane races is shown above being 
towed by its specially constructed ten- 
der, the ship being drawn by a winch 
up the inclined well from which the 
supermarine can be easily floated for 
the take-off. Thus the expensive and 
delicate pontoons are subjected to no 








A cross section sketch showing how a hydroplane is 


floated up into the well of its tender. 


ECAUSE of the delicate structure and 

high cost of pontoons for the specially 
built ships entered in the Schneider cup air- 
plane races, special tenders were construct- 
ed for towing the airplanes to the starting 
point and for use during the test periods. 
The special tender is open at the stern and 
has an inclined well leading down into the 
water. A supermarine is easily floated into 
the well and there the pontoons grip rollers 
which with the aid of a winch permit secure 
and safe lifting of the ship up the incline. 
The tender can then be towed anywhere and 
the supermarine rolled back into the water 
without any dangerous or unwise stress on 
the pontoons or the rest of the ship struc- 
ture, 


New Petrified Forest in Montana 


NEW petrified forest, the only one so 

far discovered with the trees lying as 
they fell millions of years ago, is reported 
by the U. S. Bureau of Reclamation. It was 
found by a roadbuilding expedition on the 
Lower Yellowstone reclamation project, 
about three miles southwest of Savage, Mon- 
tana. The petrified forest covers several 
acres. Some of the trees are ten feet in 
diameter and over 100 feet long. They all 
lie with their tops pointing in the same 
direction, indicating that they may have 
been blown down by a storm. 
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unusual strain. 


Device Teaches Telegraphy 
N ELECTRICAL device for use in either 


the home or the classroom in teaching 
telegraphy has been placed on the market. 
The instrument can be used for learning 
both receiving and sending. The speed of 
the sounding can be easily regulated, slow 
for beginners and faster for the more ad- 
vanced students. 














Home trainer for telegraphers is shown above. 
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cience “Helps to Ser~ 





JAY EARLE MILLER 


Did you know that tire 
tape manufacturers, shoe- 
makers, and sewer tile con- 
tractors deserve credit for 
breaking many of the 
world’s sport records? 


This may sound strange 
to you, but after you've 
read this fascinating article 
you'll agree that the state- 
ment is absolutely true. 





that his lung capacity is any 
greater than that of W. J. M. 
Newburn, who beat twenty- 
four feet in 1898, or his 
pumping equipment better 
than O’Connor’s was when he 





A hand hold 
of tire tape, 





E. L. Colyer of Cornell, pole-vaulting 12 feet to 
win from the British athletes of Oxford and Cam- 
bridge. Bamboo poles helped attain this record. 


DWARD B. HAMM, a tousle-headed 

brunette out of Georgia Tech, expanded 
his lungs with a good gulp of fresh air, 
contracted his leg muscles, sent.a brain 
wave down to his heart ordering the pumps 
to open up full power and soared through 
the air for a new Olympic running broad 
jump record of twenty-five feet, four and 
three-quarter inches. That happened at Am- 
sterdam on a summer's afternoon in 1928. 


Now it happens that Ed Hamm is just a 
normal human being, with no more inches 
of leg muscle to contract than, say, O. J. 
O’Connor, the phenomenal Irishman, had 
back in the nineties when, from a grass 
take-off, he made the remarkable (for those 
days) jump of twenty-three feet, ten and 
three-quarter inches, Nor is it probable 
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. affording 
“Se yy ai firm 
‘A grip, is 

: part of 

the secret behind mod- 

‘ ern pole-vaulting _rec- 
ords. Hickory and ash 
poles, formerly used, frequently broke in two. 


¢ 


came back in 1901 and fell just a quarter 
of an inch short of doing twenty-five feet. 

And that brings up this whole question 
of why sport records go on falling year 
after year. Unless modern athletes of each 
succeeding crop are more super-mannish 
than those of the year before, how can we 
explain the downfall of the records. 

The answer is science, the scientific appli- 
cation of a lot of odds and ends of human 
knowledge and progress to the job of do- 
ing a thing better than the boys of fathers 
time could do it. 

Back in the days when the late “Pop” 


Modern Mechanics and 





J 


Gee’ 
youl 
Circ 
hors 
to rr 
to s 
the 

paig 


then 
sche 
Twe 
out 
remé 
ner 
stray 
adva 
term 
him 
exac} 
ways 
field. 
TI 
the 
coup 
binat 
Ame 
anot! 
feats 
sewe 


Inv 





Geers was just a rising 
young fellow on the Grand 
Circuit harness tracks, 
horsemen knew the way 
to rate a horse along was 
to strap a stop watch on 
the wrist, plan your cam- 
paign in advance, and 


CROSSES BAR 
WITH BODY 
HORIZONTA 











Dick Wise, prep school champion from Atlanta, gives 
a fine demonstration of the western roll just before 


MAKES HALF 


the left arm is drépped and the jumper 
turns face downward. 


REVOLUTION 


ON LANDING 


The diagram il- 
lustrates the so- 
“western 
roll” which has 
set new jumping 
records. The 
approaches 
the bar at an angle of 


called 


jumper 


37 degrees. 


then drive every furlong to a predetermined 
schedule as exact as the time card of the 
Twentieth Century Limited. Then one day, 
out of Finland, came Paavo Nurmi, the 
remarkable Finn, the greatest distance run- 
ner produced to date, with a stop watch 
strapped to his wrist, his race planned in 
advance, rating himself along at a prede- 
termined speed that he knew would bring 
him in first. He checked off his laps as 
exactly as an engineer checks time at each 
wayside station, and ignored the rest of the 
field. 

The lumber industry up in Finland broke 
the world’s and Olympic records in a 
couple of track meet branches. The com- 
bination of a product of Japan and an 
American tire tape manufacturer broke 
another. Shoemakers have made possible 
feats your father never dreamed of, and 
sewer contractors and graders have set many 
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other new marks in the world of sport. 

Does that sound strange? Listen—! 

Back in 1908, when the Olympic 
games were held in London, javelins 
were made from English ash and the 
world’s record stood somewhat short of 
180 feet. From the lumber industry the 
Finns learned that a stiff-shafted javelin 
made from the outer layer of wood on 
the sunny side of a birch tree grown in the 
far northern forests would travel farther 
than any English ash shaft ever went. The 
world’s record today is 229 feet, three and 
one-eighth inches. The straight-grained, 
sun-cured wood from the cold north doesn’t 
vibrate when it is thrown, so none of the 
energy put into it is wasted, but all goes 
to produce distance. That discovery won 
the Finnish team first, second, third and 
fourth places in the javelin contest at the 
1920 Olympic games. 

The same method of cutting wood pro- 
duced the modern discus, which has re- 
placed the old, unwieldy, heavy ringed 
affair of twenty years ago, and stepped the 
world’s record up to 158 feet 154 inches. 

Pole vaulting, in which Americans now 
excel, was originally a purely British sport, 
and a distressing one to watch, for hickory 
and ash poles had a habit of breaking off 
transversely and impaling their users in 
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Distance Gained in Broad Jump by Running Kick While in Mid-Air 


BODY LEANS cations mae & 


PRIOR TO MID- AR STEP ” RUNNING STEP 
a ee _ i MID AIR 
(mm, 


PRESENT 
“A 25 FT 0% 


both sprinters and jumpers 
a prehensile grip on the 
ground, and the Finns in- 
vented a wide shoe with 
slightly curved soles to im- 
prove their javelin and dis. 
cus throwers by providing 
a a firm foundation, and yet 


~ 


1898 RECORD, creat one that would turn easily. 


Little tricks make all the difference between an ordinary and 
record-breaking jump. Note how the broad-jumper takes a step 
in mid-air and leans backward to cover a greater distance. 


mid-air. An American conceived the idea 
of using light-weight bamboo, which may 
splinter but never breaks transversely be- 
cause of its long, tough fiber, and to over- 
come the handicap of the slippery surface 
wound a hand-hold with tire tape. As a 
result Sabin W. Carr is the Olympic cham- 
pion at 13 feet 9%¢ inches and holds a 
world’s record of 14 feet. 


Throwing the Hammer Farther 

In the early days the hammer throw, as 
its name indicates, consisted of heaving a 
blacksmith’s twelve-pound sledge, but the 
stiff shaft proved a decided handicap, and 
the distance gained was not especially im- 
pressive. Flexible cane handles were tried, 
with somewhat better results, but it re- 
mained for an American to attach a stirrup- 
shaped hand grip to a round iron ball with 
a length of piano wire and jump the record 
from just over seventy- 


9926 . . 
The perfect coordination 


of mind and muscle is large- 
ly a development of train- 
ing methods, so far as the 
rank and file of athletes go, 
but every now and then there comes along 
a man whose system conforms to no known 
rules, and yet he may equal or excel all 
the rest. Ted Meredith was a shining exam- 
ple of scientific training, and Paddock and 
Nurmi represent the unconventional. Yet, 
each in his own way, is as scientific as 
the best, and because of that each man has 
done his share in breaking records. 


Getting back to the field events, Harold 
Osborne, as a 24-year-old farmer boy school 
teacher, cleared the bar in the high jump 
at six feet 814 inches, and that record has 
stood for several years. His record was 
made possible by the so-called “western 
roll” developed by George Horine, which, 
incidentally, isn’t a roll at all, as was 
proved to the judges at the Olympic games 
in 1924, when they watched Osborne with 
eagle eyes, ready to disqualify him if he 
violated the rules by rolling or diving over 





eight feet to 189 feet 
61% inches. 


Fellows like Charlie 
Paddock, the Califor- 
nia flash, have clipped 
the running records 
time and again partly 
because they have de- 
veloped marvelous co- 
ordination of mind and 
muscle, and partly be- 
cause sewer and grad- 
ing contractors are pro- 
ducing better tracks, 
and shoemakers more 
scientifically designed 











track shoes. An English 


coach turned out a on prubbard of Michigan, famous running broad-jumper, is 


shown execut- 


piece shoe that gave ing a running kick in mid-air to give him record-breaking impetus. 
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lir Track Shoes and Stop Watch Are Answers to Modern Running Records 
re the bar. In this style of jumping 
the the jumper takes off at an angle 
_ of thirty-seven degrees from the 
ith line of the cross bar, gives his 
mm feet twice the momentum of his 
is- head, crosses the bar with his 
ng body lying horizontally and 
yet parallel to the bar, then drops 
ly. his lower, or left arm down, 
on bends the under leg at the knee, 
ne and extends the right, or upper 
in- leg. The body gives a violent 
he twist and describes a half revo- 
39 lution, turning the jumper face 
ng downward, and he has apparent- 
wn ly, though not actually, rolled 
all over the bar. The secret is to 
m- keep the head up all the time 
nd and you can’t be disqualified for 
et, diving over head first. The knack 
as isn’t difficult to acquire. 
as Ed Hamm’s sensational broad 
jumping has been mentioned. Two 
Id American negroes, Hubbard and 
ol Gourdin, solved the problem of 
np 
jas 
as 
mm 
‘h, 
as 
a . »» Paavo Nurmi, the remarkable Finn, following his 
ith A . ’ countryman, Willie Ritola, near the end of the 
he | : a 10,000-meter final at Amsterdam. Nurmi won his 
er \ races by strapping a stop watch to his wrist and 


running according to preconceived plan. New and 





more efficient running shoes have also helped in 
setting track records. 


getting past the 25-foot mark, where O’Con- 
nor had failed. They introduced a running 
step in mid-air, and both did better than 
twenty-five feet. Another American, LeGen- 
dre, in the pentathlon at the Paris games in 
1924, added the trick of leaning backward 
just prior to the mid-air step, then whipping 
the body violently upward during the leg 
movement, and he jumped 25 feet 6 inches, 
but, as that was not in the official broad 
jump competition the mark was not recog- 
nized as an Olympic record, and the world’s 
mark has since been boosted to 25 feet 
10% inches. 

One could go on and cite similar scien- 
tific achievements in every branch of sport. 
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“Babe” Ruth is a great natural batter, but 
the so-called “lively” ball helped him a 
lot, and gave the batter an advantage over 
the pitcher, whereas scientific study of 
curves had given the pitcher the edge for 
years. 


A piano wire 
stirrup at- 

tached to an, iron 
ball goes twice as 
far in the hammer 
throw as the old sledge. 
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Southern Pine Trees “Bleed” Three Valuable Products 














Weekly a fresh streak is cut to tap the trees. 


Auto Barber Chair Calms Child 


HE novel automobile barber chair pic- 

tured below is the latest device for 
keeping children quiet while having their 
hair trimmed or dressed. This new chair 
was introduced at the Hairdressing Fair of 
Fashion at White City in London recently. 
The model car is rather complete in equip- 
ment for the amusement of the child cus- 
tomer. The brake at the right side is used 
by the barber to lower or raise the chair. 

















This tot takes a hair-raising automobile ride. 
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URPENTINE, rosin and tar are prod. 

ucts of the pine tree; and it is chiefly 
the long-leaf and the slash pine of the 
Southern United States which have been 
supplying these valuable materials. Mil. 
lions of pines are “boxed,” or tapped, for 
turpentine, with cups of various kinds fast. 
ened to the trunks to catch the fresh gum. 
Every week during the turpentine season a 
fresh streak is made on the tree to keep the 
wounds open and the gum flowing. Young 
trees have only one cup, but large ones 
may have several. Two gallons of gum 
from a good-sized tree is considered a good 
yield for a season. 


Microphone Detects Icebergs 
N IMPROVISED microphone consist- 
ing of a rubber hose with a funnel 

attached to one end and a sheet of rubber 
placed over it to make it waterproof was 
used to record proximity of icebergs up to 
a distance of six miles, it is reported by 
Dr. Howard T. Barnes of McGill University, 
who has returned from a voyage of experi- 
ment off Newfoundland. The microphone 
records the sounds of explosions of icebergs 
as they break in warmer water. 


New Type of Cap Can’t Be Lost 
N IMPROVED type of safety cap for 
radiators, gasoline tanks, and chemical 
containers will soon be on the market. It 
is so constructed that it cannot be lost from 
the container when 
it is open. The cap 
is made of nickle- 
plated metal. The 
neck of the con- 
tainer has exterior 
threads on its up- 
per end which en- 
gage with internal 
threads of the cap, 
which has an ex- 
ternal circumfer- 
ential groove into 
which a wire is 
snuggly fitted. The wire has end portions 
bent outwardly to form parallel members 
which are bent at right angles to form op- 
positely extending hinge members. An ear, 
which extends from the neck of the con- 
tainer, has a vertical slot which permits 
up and down movements. 
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Speed Camera CIMES cAIR RACERS 


CAMERA DETERMINES _ 
AIR RACE WINNER." 
a 


» s 


TOP watches being unreli- 

able for the high speeds 
reached by modern aircraft the 
cinematographic method of re- 
cording speeds was used for the 
first time in the recent Schneider 
Trophy races. Two moving pic- 
ture cameras operating at high 
speed were sighted along paral- 
lel lines, three kilometers apart 
—the length of the course. The 
passing of the airplanes across 
the field of vision of either cam- 
era was recorded on a series of 
consecutive photographs with 
connected time recorders. The time re- 
corder on each of the cameras was con- 
nected by electricity to the other through 
one prong of a big tuning fork, the counters 
recording the vibrations of the fork which 
pulsated at a known and constant rate. This 
method permitted the accurate measurement 
of time to one-hundredth of one second. 
The cameras showed the airplanes approach- 
ing and actually crossing the start and fin- 
ish line as shown on the accompanying 
picture of a strip of film used in timing 
the Schneider races. 


Men Easier to Hurt Than Women 


UMAN cheeks and foreheads are the 

most sensitive parts of the body to 
pain according to investigations of Profes- 
sor Uginelli, of Florence, Italy. Least sen- 
sitive are the outer sides of the arms. Con- 
trary to the conventional idea that women 
are the more sensitive sex, his tests show 
that women feel pain about one-tenth less 
severely, on the average, than do men. 
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Artist’s conception of a motion 
picture camera recording the ex- 
act instant one of the Schneider 
trophy airplanes crossed the finish 
line. At left is shown part of film 
used in the races. 


Machine Fixes Hosiery 
MACHINE that is expect- 


reduce America’s 


es . —i 
co mo 2 ed to 

hosiery bill by $100,000,000 
= (a> ball has been perfected to mend 


ae iT ""5)] « 


runs in silk stockings at high 
* speed. The needle of the elec- 

tric machine is inserted in the 

last perfect loop of the broken 
thread. This loop hangs on the shank of 
the needle and the thread to be looped is 
placed on the hook. As the needle drops, 
the latch automatically closes, making an 
eye and in general follows every operation 
of the ordinary latch needle. 














machine. 
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The new automatic hosiery repair 


Chemicals which dye growing 
trees; dry ice; pocket alcohol test- 
ers; and other sensations of the 
laboratories revealed in this article. 


By ORVILLE H. KNEEN 


HOSE who could worm their way into 

this year’s chemical exposition at New 
York concluded that we are fast becoming 
a nation of chemists. Also, that chemists 
are concentrating on food and drink, from 
the many exhibits in those lines, especially 
the latter. For while young and old seemed 
to wander a little aimlessly amid food- 
processing machines, casually inspecting 
strange chemical devices for baking and 
mixing and canning and cooking, few in- 
deed passed by the complete distillery. They 
noted with interest that it was heated by 
electricity, gas, steam or kerosene. But they 
moved on when they learned it was for 
distilling water only. 

Nor was this all. Realizing the loss of 
lives and eyesight whicn in.ernal testing of 
strong decoctions has caused, one concern 
demonstrated in the interests of science a 
small pocket-sized alcohol tester, which in 
a few minutes detected the minutest trace of 
the deadly wood alcohol. 


Among many exhibits of applied chemis. 
try was the very newest cooling device. The 
carbo-freezer made “dry ice” while you 
waited. A tank of carbonic acid, such as 
every soda fountain uses, was connected to 
the freezer. At the turn of a lever the gas 
expanded from a terrific pressure and 
formed “snow-flakes” of dry ice, so fast 
that a block accumulated in fourteen sec- 
onds. This solidified carbon dioxide was so 
cold—under 40 below zero Fahrenheit— 
that it burned several fingers of unbelievers. 

This dry ice—so named because it slowly 
evaporates into the air without the slightest 
residue of moisture—is destined to make 
flying more enjoyable, for some. Dry ice 
boxes are being installed on the planes of a 
commercial airway, to carry cold ginger 
ale and other throat relievers for travelers 
in the high highways. Colonel Lindbergh 
uses a similar box in his “flying office 
plane,” to keep his foods fresh and cool. 

Another remarkable building and furni- 











a 





Pocket kit for testing liquor for wood alcohol content was exhibited at a recent chemical exposition. 
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Ester Riso demonstrates the use of dry ice which is 109 degrees 
below zero F., and boils violently if placed in pitcher of water. 


lure material of the future was exhibited 
for the first time at the chemical show— 
woods colored in the growing tree. There 
was shown the device whereby Fritz von 
Behr, German scientist, impregnates the sap 
of birch, beech, maple and other trees. A 
number of holes are bored around the 
trunk, about four feet from the ground, 
and others in the larger roots. Rubber 
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American furniture makers now 
have a secret chemical which is 
fed into the trunk of a growing 
tree to color the timber to the 
desired shade. Valuable and 
rare woods can be imitated 
much more successfully with 
this method, the sap-dispersed 
dyes carrying the minutely di- 
vided coloring matter into the 
grain so as to defy detection. 


piping extends to these holes 
from a metal container hung 
some twelve feet above the 





ground. A secret chemical 
is fed to the sap in early 
spring, and being carried to 
every part of the tree, com- 
pletely dyes the wood. 
Experiments carried ‘on 
by von Behr and his student 
assistants at the University 
of Maine have produced various colors which 
seem to deepen with age. Every portion of 
the wood is tinted the same shade, and the 
colors are said to be unaffected by acid or 
water. Buttons, umbrella handles and simi- 
lar articles are carved from this wood and 
need only polishing to be ready for sale. 
The dyes are said not to injure the tree. 
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German “Midget” Car Can Be Taken Apart in 20 Minutes 


Auto 


is built in 


three sections. Parts 


can be 


stored in 


hallway or base- 


ment. Tiny carrier 
sells for $300.00. 
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The “come-apart” car is shown 
above in its three main sections 
after being speedily dismantled. 


HE well known German 

engineer Zaschka has in- 
vented a new “midget” auto- 
mobile which is designed for 
speedy dismantling for stor- 
age purposes. The car can be 
“knocked down” within 20 
minutes into three main sec- 
tions which eliminates the 
necessity of a garage for stor- 
age. The sections can be 











stowed away in hallways or 
basements. The “come-apart” 
car is a three wheeler which 
is priced at but $300. It is capable of a 
speed of from 25 to 30 miles an hour. 


New Type of Taxicab in Service 
UITE an aid for congested districts is 
this German three-wheeled taxicab, re- 

cently exhibited in motor shows in Europe. 

The cab is very easy to handle in traffic. 














Here is a view of the “midget” auto set up ready for driving. 
P 


Man-Cat Has Thumb and Finger 
ECENT arrivals at the London, Eng- 


land, zoo include two of the remark- 
able man-cats of Madagascar, known in that 
island as “aye-ayes” because that is the 
plaintive cry which they give in the for- 
ests at night. Even in their native island 
these animals are rare and none have been 
in captivity elsewhere for years. With about 
the size and appearance of a domestic cat, 
including a long bushy tail, the aye-aye is 
not really a cat but a lemur, belonging to 
a class of creatures related to men and 
monkeys and reputed to be not far from 
the line of man’s ascent by evolution. A 
glance at the man-cat’s feet is enough to 
suggest this, for instead of the usual cat 
claws the aye-aye’s “hand” has four fingers 
and a thumb, exactly like a human hand 
except that they have claws instead of nails. 
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Above is an artist’s con- 
ception of the newly 
invented speed boat 
with circular fins ex- 
pected to minimize fric- 
tion and propel the 
submarine shaped craft 
at a high rate of speed 
past the fastest of ocean 
liners, making the At- 
lantic crossing in 30 
hours with 125 passen- 
gers as well as the crew. 
The model tests are re- 
ported to have given 
very surprising results, 








Replica of Tank Is Made of Soap 


NE hundred and thirty pounds of soap 


were used in the construction of a 
replica of a giant army tank at a recent 
soap exposition in Berlin, Germany. Cakes 
and slabs and sheets of soap were used 
throughout, pieces of soap being carved 
down to small knobs to represent hundreds 
of rivets in carrying out the details of the 
work. Happy soldiers maintain it would be 
an easy task for an army equipped with 
such soap tanks to “clean up” any opponent. 














Soap used in building replica of army tank. 
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Photo of Moyne and Clement with their recently modeled speed boat. 


ESSIEURS Moyne and Clement, French 

inventors, have devised a remarkable 
new type of speed boat with circular fins 
that they expect will propel their new sub- 
marine shaped craft across the Atlantic 
ocean in 30 hours. The model of the craft 
is being put through tests. There are sta- 
bilizing fins at the bow and stern. The prin- 
ciple of operation included two helices ro- 
tating in opposite directions to counteract 
torque. The surfaces of the craft that offer 
friction are designed to do useful work, the 
helices minimizing the skin friction present 
in the ordinary boat hull. The inventors of 
the new boat which they have dubbed 
“Venus” anticipate that the full sized craft 
will accommodate 125 passengers as well 
as the crew. There will be comfortable cabin 
space for the passengers in the low riding 
boat which the inventors expect to skim the 
surface of the ocean expediting passenger, 
mail and express transport of the seven 
seas. If perfected, this invention would be 
one of the greatest achievements in the 
realm of transportation. The inventors vis- 
ualize many of these strange appearing craft 
speeding across the ocean cutting the tops 
of waves and flashing by the present-day 
fast liners on their missions of commerce. 
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The steamer Evanger being 
beaten by the waves off the coast 
of southern California. She was saved. 


By H. H. DUNN 


Captain Whitelaw, dean of salvors, 
wrested nearly 300 ships worth $50,- 
000,000 from savage seas. He here 
tells of many ingenious means of rais- 
ing ships and the dangers encountered. 


ORE than sixty years ago, a boy of 
twenty, sitting on the rim of a dry- 
dock in San Francisco Bay, saw a small 
vessel rammed and sunk only a few hun- 
dred yards away. He had been working 
about a year as a carpenter on the drydock, 
putting on patches, stopping leaks, doing 
rough work with hammer and nails and 
saw. It was his first job, taken when he 
landed, a tenderfoot from New England, 
inside the Golden Gate. He knew nothing 
of the top of the sea, far from its bottom, 
but when the one diver in San Francisco 
died trying to save the sunken schooner, 
he rented his diving suit, went down and 
stayed down four hours on his first trial, 
patched the broken hull so that it could be 
towed into the drydock, and received $200 
for the job. A professional diver would 
have received $1000. 
There was made the greatest ship-salvor 
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Captain T. P. H. Whitelaw, who in 63 years has 
salvaged 290 ships and hopes to make it 300. 


of them all. Combining his knowledge of 
carpentry with a speedily acquired skill in 
diving, the then “Tommy” Whitelaw began 
a career, not yet ended, in which he has 
rescued more vessels from the sea _ than 
any other man, living or dead. He is today 
Captain T. P. H. Whitelaw, still in San 
Francisco, known from Point Barrow to 
Sydney and from Seattle to Shanghai, up 
and down and across the Pacific, as the 
record “lifter” of sunken and stranded ships. 

Under his magic hands, 290 hulls have 


been saved from destruction. Entering on 
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One of Captain Whitelaw’s salvage divers actually experienced the thrilling encounter with an 
octopus as pictured above. The diver hacked off sone of the tentacles, rescued the body, and escaped. 


his eighty-fourth year, he plans to “make 
it an even three hundred.” He has returned 
more than $50,000,000 worth of property 
from the sea to its owners, and vessels he 
salvaged half a century ago still are mov- 
ing up and down the trade-lanes of the 
seven oceans. His long, black, cutaway coat 
and his huge “iron hat”—he buys them by 
the dozen—are as well known on the Em- 
barcadero or on California street, in San 
Francisco, as they are on his own tugs and 
barges. He never has regarded a wrecked 
ship as a “loss” unless she went down in 
water so deep that his divers could not 
reach her, and in his sixty-three years of 
beating the hungry sea, he has failed to 
return to their owners only three vessels 
of all those he has attempted to save. 
“The problem of all ship salvors, and, 
strangely enough, the underlying principle 
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of the saving of all vessels, is to make the 
wrecked hull float itself,” said the captain. 
“Wrecking tugs and barges cannot get sufh- 
cient ‘purchase’ on sand or rocks, or sur- 
face of the sea to lift several thousand tons 
of water-filled hulk. It is, therefore, neces- 
sary that the ship salvor do the same thing 
the ship builder did, i. e., create an artifi- 
cial buoyancy within the hull sufficient to 
make the vessel lighter than the water 
whose space she occupies. His task is ten 
thousand times more difficult than that of 
the ship designer or builder. In each wreck, 
the salvager meets a different problem. I 
never have seen two wrecks exactly alike, and 
the salvager must be able to devise, quickly 
and surely, new methods for each condition, 
remembering that he may succeed only by 
making the hull lighter than water. 

“They told me I could not save the oil 
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Salvors Take Property Worth Fifty Million Away From Hungry Sea 








this hole, sawed his 
way through the iron 
wall of another tank 
(really a bulkhead), 
and then he finally 
reached the big stone 
needle. For four 
days, he worked, with 
drill and hammer, 
driving seven small 
holes into this rock. 
In these he inserted 
small charges of dy- 
namite, one-quarter 
of a stick to each 








This great vessel was stranded on rocks off Alaska’s treacherous shores. 


tanker, ‘Rosecrans’, which went on a reef 
off the Oregon coast, with loss of twenty- 
five men, but I did save her, and with 
peculiar methods which would not have 
salvaged any other ship unless it had been 
in exactly a similar position. Waves rolled 
continuously over her topmast, one hun- 
dred and forty feet up from her keel, so 
that at times we could not see her at all 
from the barges which we brought up for 
the rescue. 

“About ten feet of solid stone pinnacle, 
about ten feet wide at the base, pro- 
jected into the tanker’s hull, holding 
it firmly on the reef, yet giving the 
heavy seas just the resistance they 
needed to batter the ship to bits in a 
very short time. The situation was full 
of danger for the ‘Rosecrans’ and of 
peril for the salvors. The stone spike 
could be reached only from the inside 
of the hull, but the opening into the 
particular tank in which the reef pro- 
jected was too small to admit a fully- 
uniformed diver. 

“The only way to move or save the 
tanker was to remove this rock. After 
long study, during which I walked 
over every foot of the sea-drenched 
deck, with a lifeline tied about my 
waist, I put a small amount of dyna- 
mite under one of the deck plates, 
directly over the rock. This plate was 
lifted enough by the explosion to 
enable four of my men to take out 
the bolts, and, working between waves, 
slip the plate to one side. 





hole. Wires were 
carried to a control 
box on my wrecking 
steamer, and when I pressed the switch, 
the pinnacle was blown up, gently and 
with only a muffled report, inside the hull. 
The ship was not damaged by the blast, 
but the rock was so shredded that it could 
be removed with pick and shovel, and 
placed at one side within the ship. I ven- 
ture this is the first, possibly the only, time 
in which a stone obstacle to navigation was 
removed from the inside of a vessel. 

“The top of the base of the pinnacle was 
then leveled off even with the bottom of the 





“Then the diver went down through Captain Whitelaw sends one of his divers down. 
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Ingenious Methods Used in Raising Sunken Vessels from Sea Bottom 


hull, and steel plates 
shaped to fit and bolted 
into place. Finally, we 
cot her in tow, and took 
her to a dry-dock. Thus, 
with dynamite, cement, 
steel and pumps, a 
$250,000 ship was saved 
for many years’ more 
work on the sea.” 


The element of per- 
sonal danger never 1s 
absent from the worb 














ee 
Captain Whitelaw schemed this method of right- 
ing a ship, the platforms providing a fulcrum 
for the lines and the water-filled tanks aiding. 


of the ship salvor. On one occasion, when 
Captain Whitelaw was supervising the rais- 
ing of a small vessel, sunk in Puget-sound, 
the diver called for an extra line. This 
was passed down, retained a few moments 
by the undersea worker, and the signal 
given to haul up. When the line was 
pulled in the dead body of a man was 
attached to it. On a second signal, the 
diver came up, towing another short 
line, to which was fastened the body of 
an octopus with 12-foot tentacles. The 
diver’s story was that he had encountered 
the devil-fish, standing on its tentacles, over 
the body of the man. With his long, sharp, 
narrow-bladed spade, he had attacked the 
octopus, which stood on three tentacles 
and fought him with the others. He final- 
ly succeeded in chopping these off, one 
by one, with the exception of a single 
— which gripped him about the mid- 
ale, 


'nventions for February 





In raising this ship, breaks in her hull were 
closed with timbers and cement until she float- 
ed on her side, then the derrick barge passed 
lines to her masts and the tug, next to the barge, 
drew in the lines with her strong winches. 


Drawing his shark-knife, the diver at last 
severed this tentacle, though the piece, 
about five feet long, wrapped round his 
waist, had to be pulled off after he had 
been hauled onto the ship. Meanwhile, the 
devil-fish refused to leave its prey, and it 
was not until the diver, one Gluberson, had 
chopped into its body that he was able to 
attach the line to the dead man, who, by 
the way, never was identified. 

As may be imagined from these incidents, 
the diver in this work is a highly-specialized 
workman, as well as an independent techni- 
cian, who frequently is confronted with un- 
der-water problems which he must solve, 
instantly, without reference to higher 
authority. He is paid from $25 to $50 a 
day, rarely works more than four hours, 
unless it is imperative that a particular 
piece of work be completed at once, when 
he may remain below six hours. And the 
supply of men competent to do this diving 
is always far below the demand. Such men 
not only are the highest trained of all 
divers, and the most capable, but they also 
must be able to handle explosives; cut, fit 
and place steel plates after they have burned 
holes in hulls; mix and place cement under 
water; and do all manner of heavy carpen- 
ter work at all depths to 100 feet. They 
also must be familiar with the principles of 
ship-building, have at least elementary 
knowledge of hydrostatics, and be able to 
estimate quickly and accurately the strength 
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Divers and Dynamite Help Reclaim Many Ships from Ragged Reefs 
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This coasting steamer on a reef off the Ore- 
gon coast drove a sharp point of rock ten 
feet through her hull but was salvaged as 
illustrated in the picture at right. 


of bulkheads, plates and supports neces- 
sary to withstand water and air pressure. 


“I recall vividly the most thrilling 
salvage job of my 63 years of work 
on top of and beneath the sea,” Captain 
Whitelaw said, “and it was not out in 
the ocean, but on San Francisco Bay. 
The full-rigged ship ‘Blairmore’, Brit- 
ish by registry, suddenly turned over 
and sank, while lying alongside the 
dock. For some time, the cause of her 
disaster was a mystery, but it afterward 
developed that the stevedores, in remov- 
ing her cargo, failed to substitute bal- 
last in the lower holds. Her topheavy masts, 
beaten by a sudden wind, coupled with an 
unusually strong tidal current, tipped her 
over as neatly as if she had been picked 
up and dropped, masts down, into the 
water. 


“When I was called in, ‘Blairmore’s’ deck 
was completely under, and only a small sec- 
tion of her keel, amidships, was visible, 
rising like the back of a huge whale, from 
the surface of the bay. This situation pre- 
sented still another problem in salvaging, 
and one which had to be solved immediate- 
ly, both to save her owners from heavy ex- 


pense, and to get the ship out of the way 
of other vessels wishing to use the same 
pier. The vessel had to be righted before 
she could be pumped out; because, if we 


her, would keep her floating, keel upper- 
most, in spite of anything we might do 
to right her. 

“IT took two hours out to study the 
situation. The result was that we built, 
on the exposed part of the hull, a little 
to one side of the line of the keel, a plat- 
form, running lengthwise of the ship, and 
extending out about 40 feet, at an angle 
of 45 degrees. This, as you doubtless 
have seen, formed a long and powerful 
lever, with the water on the same side 
of the ship as a fulcrum. If we could 








SHIPS MULL 


pumped her out, the air, rising invide 


While waves beat the ship a diver dynamited 
a pinnacle of rock inside the hull by using 
small shots. Then the hull was patched. 


apply enough ‘power’—that is to say, 
weight— to the outer end of this lever, 
we could turn the ship over. So, at the 
outer end of the platform, we built four, 
large, water-tight, wooden tanks. Divers 
then attached strong lines to the three masts 
on ‘Blairmore’, well down toward their 
ends, near the bed of the bay, and carried 
them to three tugs, on the side opposite our 
‘lever’. 

“We then pumped water into the tanks, 
and as we bumped, the tugs pulled on these 
lines. Slowly the ‘ship turned, on her 
longer axis, as if rolling in a trough, or on 
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Monsters of Deep Aid Ocean in Holding Its Wreckage Against Salvors 


bearings, until the tanks on the end of the 
platform-lever were touching the surface of 
the bay, and the ship rested on her side, 
instead of on her masts. Then the tugs 
moved up closer, held her by her masts, 
while we emptied the tanks and moved the 
platform further up the hull, toward the 
deck. By pumping water into the tanks 
again, we lifted her until she was half-way 
righted. Then we pumped some of the 
water out of her hold, leaving merely 
enough to give her ballast to counterbalance 
her lofty masts, and she slowly came up to 
an even keel. Thereafter she was towed to 
shallower water, re-ballasted with stone, 
her masts repaired, and she was towed to 
the dock again, where her outbound cargo 
was stowed, and she went on her way. So 
far as I know, she still is in service, though 























A bad crash 
forward neces- 
sitated the cut- 
ting off of the 
bow of this 
vessel, and the 
partitions 
were put in 
and backed by 
concrete walls 
before the bow 
was removed. 
Then she was 
towed to dry- 
dock where 
the above pic- 
ture was taken 
before repair 


work started. 





Captain Whitelaw has saved many steamers grounded like this one. 


she may have been lost, or left the seas be- 
fore the economic pressure of steam-driven 
vessels,” 

But there are times when the best efforts 
of the most skilled ship salvors go for 
naught. The mighty hand of Neptune 
reaches into the midst of the most carefully 
prepared plans and seizes the vessel even 
while the salvage gangs are at work. There 
was the big ship, “Drumbarton”, wrecked 
on Point Pedro, on the California coast. 
Captain Whitelaw’s fleet of tugs and barges, 
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and his small army of divers and salvagers 
gathered around her. There was nothing 
particularly difficult about the job in hand, 
since the ship was hard and fast on a point 
of rock, which was firmly wedged into her 
hull. It was a matter of breaking out the 
rock, patching the hole, pumping out some 
of the water, and towing the vessel to dry 
dock. Suddenly and with no previous 
groans or cracklings, there came a thunder- 
ous crash and the hull split across and 
lengthwise, the parts falling into the sea, 
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Combination Sports and Street Suits Made in Germany 











Fp which is equally suit- 
able for street wear and 
sports has been innovated by the 
tailors of Berlin, Germany. The 
change can be performed in a 
few seconds. Some Germans are 
partial to the one-piece sports 
suit and enterprising tailors 
schemed a one-piece suit with 
belt and lapels. From that step 
it was comparatively simple to 
arrange a strip-off garment to 
form the lower part of the coat. 
This coat-tail garment with pock- 
ets is buttoned on just beneath 
the belt to make the sports suit 
adequate for street wear. Var- 
ious stages of the transformation 








are pictured at the left. A simi- 


Sport suit, left, speedily becomes the street suit shown at right. lar garb for women has-been 


Artificial Earthquakes Planned 

RTIFICIAL earthquake waves, sent 

through the ground as geologic scouts 
to see what rocks will be encountered, are 
to be used to determine whether or not a 
railway tunnel can be dug underneath the 
Strait of Gibraltar, to connect Europe 
and Africa. Many plans for dams, bridges, 
tunnels and other structures across these 
straits have been urged for years, econo- 
mists asserting that direct railway communi- 
cation would quicken enormously the de- 
velopment of northern Africa. Some months 
ago a Spanish engineer officer, Colonel 
Pedro Jevenois, prepared new plans for 
such a tunnel. The narrowest part of the 
Strait is less than nine miles wide but bot- 
tom conditions in this region are not con- 
sidered favorable. 


devised with knickers and skirt. 


Tiny Steam Car Goes 10 m. p. h. 














ILLY OLDS, Jr., two and one-half years, 
is the proud possessor of this steam car 
which he can drive at a speed of 10 m.p.h. 


Novel Limousine-train Resembling Locomotive Travels the Highways 





THEATER corporation has 

placed on the highways a 
“trackless locomotive,” which is 
also called a limousine train. 
The car is equipped with radio 
receiving sets and microphone 
for speaking. It was especially 
designed and built at a cost of 
$25,000. It has a special four- 
speed transmission, a special 
clutch and a straight-eight motor. 





Novel limousine is capable of traveling 5 to 75 miles an hour. 
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ngineers Perfect an Electric “Automobile” Trolley Car 





his trolley car has foot control similar to auto- 
sobile driving leaving operator’s hands free. 


HE newest achievement of the electrical 

engineer makes it possible to operate 
an electric trolley car just as the chauffeur 
lrives an automobile. Now the trolleyman 
teps on the gas, pushes his foot down on 
he brake pedal and otherwise employs his 
feet leaving his hands free for other use and 
mergencies thus increasing speed in handl- 
ng trafic and enhancing safety. The car is 
lectrically equipped and operated through- 
mit as easily as an automobile. There are 
four sets of brakes, one set known as track 
rakes which clamp down upon the steel 
ails between the trucks, adding a new safe- 
y factor. The car is powered by four 35 
.p. electric motors and is operated at a 
ecrease of 20 per cent in running time 
ompared to older cars. 








FOR OPENING AND 
CLOSING DOORS 
Baers 





Control compartment of the new trolley car. 


utomobile Sleigh Develops Speed of 35 Miles an Hour on Snow Roads 


PADDLE WHEEL DRIVE 
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| ese COBB, of Norway, 
Maine, has invented an auto- 
mobile sleigh which will not 
mire in ruts or drifts of snow. 
It drives and operates like an 
automobile. A paddle arrange- 
ment gives it traction. The auto- 
sleigh is geared for rapid traction 
and 35 m.p.h. is a comfortable 
speed with it. It is declared that 
the deeper the snow the faster 
the speed of the sleigh. 


91 








You ("an “Build Chis 


i" 
If TABLE 1S TOBE 
FiXtD 


AT WALL END. 


UNDIR SIDE OF 


TO WALL. THIS 
DETAIL MAY BE V5t5 


OMITTED IF 
TADLE I5 
PikeD TO WALL 








—CtnTat tint 


PLAN Of TABLE 


AT 'T-T" L@AKINC UP 








CON STRUCTION-DETAILS 











FOR A DIMMING ALCOVE~ 
,newe SHOWN ON PRECEDING PAGE 





















































END OF 
SEAT 

R431 5— 249 
. Cary, 


-_ 


fLooa4 


4 END OF 
TADL 











ee SIDE ELEVATION 
| om : me OF TABLE o, 

















| _ aa dha 





Working drawings for constructing a breakfast nook in your home. Dimensions can be altered 
slightly to conform to the space you have available. Note how the back of the seat also serves 
as an attractive magazine rack. Four persons can be served comfortably in this dining alcove. 
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Breakfast NOOK - 





At an expense of but a few 
dollars, you can build an at- 
tractive and convenient din- 
ing alcove for your home 
from plans presented here- 
with. A breakfast nook is 
one of the latest conveniences 
in house design, and even if 
your home was built before 
they came into fashion, you 
can easily bring it up to date. 





O modern home is complete 

without that triumph of 
modern efficiency, the breakfast 
nook. Just because your house 
was built before the quick lunch 
room idea was annexed to the 
kitchen is no reason you can’t 
have a nook of your own, for 
here’s one you can build. This 
one is designed to fit a space five 
feet four inches wide and four 
feet six inches deep, but the 























dimensions can be changed to 
fit your individual needs. Some 
breakfast nooks are being fitted 
into old fashioned pantries, and 
others are created with shoulder 
height walls, like the semi-private booths in 
some restaurants, with a table or cabinet 
against the wall to accent the “nookiness” 
by creating an artificial corner. 


In the nook we are illustrating, the archi- 
tect has created a separate room effect by 
covering the walls with wood paneling, 
giving a sharp contrast to the plaster and 
paint of the kitchen itself. The paneled 
walls are ultra-modern, and quite cheap. 
Ordinary clear sheathing—clear, that is, of 
knots and blemishes—has been used in ran- 
dom widths, the corners being beveled off 
to give a moulded effect and accent the 
joints. Stained in a soft shade of natural 
wood stain, or shellacked and varnished, 
you get an effect that interior decorators 
charge high prices to achieve. The plate 
tails above the seats are so simple no 
directions are needed. And note the two- 
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Coziness and intimacy are charming features of this attrac- 
tive breakfast nook. It achieves a feeling of seclusion charac- 
teristic of a private dining compartment, and its cost is slight. 


socket electric fixture over the table, to pro- 
vide for the coffee urn and toaster. 

Now for the table and seats. The work- 
ing drawings show all the details. If you 
want a natural wood finish, pine, cypress, 
oak, or any of the lumbers carried in stock 
sizes can be used, providing some care is 
taken to select lengths that are free from 
blemishes and that have an attractive grain. 
If, however, you want a splash of bright 
color, the thing most people are seeking 
these days, you don’t have to be so careful 
about grain, and any good grade of pine 
will do, with the added advantage that it is 
easier to work. Decorated in contrasting 
colors with the new quick drying lacquers, 
with, possibly, flowers or similar applied 
designs in colors, you will have a breakfast 
alcove that will compare with the best. 

All of the details of construction are 
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Top view of the table and seats. As with the 
other details, dimensions can be altered slightly. 


shown on page 92, and for convenience in 
translating the dimensions into full size 
working plans you will find a three foot 
scale, with one foot divided into inches. 

The table top is built up from three one 
inch boards, four feet six inches long, two 
of them eight inches wide and the third ten 
inches. That gives a twenty-six inch wide 
table, which can be retained full width, or 
reduced to twenty-four inches when you 
round off the outer edges—it all depends on 
how much room you have. The three boards 
for the top are held together by one-by- 
three-inch battens, screwed on from the bot- 
tom, and finished off on the outer edge by 
a narrow stock moulding, which can be ob- 
tained in a variety of designs from any 
lumber yard. The drawing showing the un- 
der side of the table, in the upper right 
hand corner of the working drawing page, 
gives a clear idea of the assembly. 

There are two ways of building a break- 
fast nook table. One is to fasten the inner 
end of the table top to the wall, and the foot 
of the leg under the outer end to the floor— 
which gives a solid construction—and the 
other is to use legs at both ends, with a 
stretcher and braces. The detail of the un- 
derside of the table shows the stretcher and 
brace, while in the upper left corner is 
detail for a wall fastening, which will elimi- 
nate one leg. 

The leg, or legs, are formed from three 
boards, one a 1x3 inch piece for the center, 
and the outer two 1x8 inches, cut as shown. 
The foot is three inches wide and 2 inches 
high, and the legs are mortised into it to a 
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depth of half an inch, and fastened through 
the bottom with long wood screws. A box 
of 1x2 inch strips, around the top of the 
leg, finished off with a simple moulding. 
snables you to secure the top, using wood 
screws from the underneath side. 

The legs for the seats are formed in muc! 
the same manner, cut from a three inch and 
a twelve inch width of one inch material 
The seat itself is of two boards, the inne 
one 1x8 and the outer 1x12. The outer 
board is hinged, so that it can be raised 
to enable the housewife to sweep unde: 
the seats. Before the inner board is at 
tached to the legs the end is fastened to 
it with screws from the bottom, and when 
all is in place the end is then secured to the 
walls with long screws, counter-sunk and 
the holes filled with putty or plastic wood 

The hinged portion of the seat is rein. 
forced by 1x3 inch cleats at the end and 
1x2 inch strips running lengthwise. the 
front one being grooved to carry out the 
moulding effect. Or a narrower strip cai 


be used and faced by a length of the same 
mouldings. 


The Back Rest 


The back rest, an attractive feature not 
only for the comfort it gives, but because 
the small cushions, covered with bright cre 
tonne or similar material, add a splash of 
color of their own, is built like a magazine 
rack, and offers a convenient place for the 
‘morning paper or a magazine. The three 
slats are * of an inch thick and 11% inch 
wide, and the three supports—one for each 
end and a third in the middle—are cut from 
scraps of the one inch material. The details 
are so clear in the drawings that further 
instruction is hardly necessary. 

A lumber dealer will be glad to give you 
an estimate on all of the material required. 
and likewise re 
ommend suitable 
stock mouldings 
used beneath the 
table top. 





Here are two 
alternative de- 
signs for the 
table and seat 
ends which may 
better suit your 
individual taste. 
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The drawing shows how the audience is led to believe that the girl performer is inside the inner 
cabinet through the use of artificial hands, when in reality she has slipped unseen through the back 
drop ready to reappear at the back of the theater, walking through the aisle among the audience. 


By R. D. ADAMS 
The Mechanic Who Made Houdini’s Trick Magic Apparatus 


In response to numerous requests from readers who enjoyed his 
thrilling articles, concluded in the December Modern Mechanics, 
telling of the methods by which Houdini, the master magician, 
performed his tricks, Mr. Adams has given us another interesting 
“behind the scenes” story. He built much of Houdini’s apparatus. 


ARRY HOUDINI possessed every fac- 
ulty and every facility for being the 
master magician of all times. He owned 
the greatest library on magic ever as- 
sembled. And he read and reread these 
tomes until it is unlikely that there was ever 
a major magic act of which there is any 
modern record whose secret he did not 
know or at least which he could not dupli- 
cate by some ingenious method of his own 
and make a decided improvement upon the 
original. 
Fond as Houdini was of making escapes 
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personally before his audience, he took an 
equal interest in causing his assistants to 
disappear. 

A clever act he used for a time was of 
English origin. A small cabinet was let 
down from the flies by means of ropes and 
a young woman stepped inside. Curtains 
hanging from a wire supported by four 
posts were drawn about the cabinet. The 
audience saw the young woman reach 
through the curtains at each of the posts in 
front of the screen and help adjust them. 
A moment later, the ropes were pulled and 
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the screen, which plainly 
had no flooring in it, was 
whisked up above the stage. 

Again the hands were 
seen apparently readjusting 
the curtains around the 
cabinet. Then Houdini fired 
a pistol and the curtains fell 
to the floor. The girl had 
vanished. Where was she? 
She answered the question 
herself almost instantly. 

“Here I am,” she cried 
gaily as she walked down 
the theater aisle displaying 
on her wrist the signature of 
a committeeman, which had 
been placed there at the be- 
ginning of the performance 
to prove that a “double” 
had not been used. 

How did she vanish? 
There was a heavy rug on 
the floor which showed no 
trap door was used. She 











could not possibly have 
clung to the interior of the 
screen and been lifted into 
the flies. And if she had 
done so, she could not have 
gotten out and down into 
the theater aisle so quickly. Like all the 
others, the trick is simple enough once the 
method is known. 

The first time the hands appeared to 
adjust the curtains quite ostentatiously, 
they were those of the young lady. But im- 
mediately after they were drawn back, she 
stepped around the screen and vanished 
back stage through a slit in the drop, her 
exit being hidden by the curtain and 
screens, 

The hands that were seen at the curtains 
after the screen was hoisted were artificial. 
Fine silk lines made invisible against the 
dark background and operated from the 
flies caused the artificial hands to move 
as if adjusting the curtains and then to dis- 
appear behind the posts so they would be 
invisible when the curtains dropped. When 
Houdini saw his assistant at the rear of the 
‘theater ready to rush down the aisles, he 
fired the pistol for the removal of the cur- 
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When the cloth is draped over the supposed figure of the girl, 
she -is in reality resting on a shelf at the rear of the table, and 
the shape of her body is simulated by springs which collapse 
at the pull of a release wire—a mystifying disappearance! 


tains and the illusion was complete. 

The last time I was with Houdini, he out- 
lined a new trick he had in mind and asked 
me to make him a model of the simple con- 
traption needed to make it possible. 

Here is the trick as it would have been 
worked had his plans been carried out: 

A long table would have been placed in 
the center of the stage and a wide plank 
with hooks at each corner would have been 
placed across it. A young woman would 
have lain down on the plank and a thin 
piece of cloth been thrown over her in such 
a fashion that the body outline would have 
been clearly visible to the audience. Then 
the plank would have been raised a few 
feet from the table by means of ropes let 
down from the flies, the table would have 
been trundled off the stage by an assistant, 
a shot would have been fired, the plank 
lowered again to its original level, the cloth 
removed and the young lady would not be 
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Escaping from Sack Without Trace 

















In escaping from a paper bag, Houdini cut his 
way out with a razor blade and sealed the edges 
of the cut with gummed tape melted with a hot 
iron, leaving no trace of his manner of exit. 


found beneath it. Instead she would be 
rushing down the aisle calling, “here I am,” 
as in the act just described. 

And it undoubtedly would have been a 
most mystifying performance—this disap- 
pearance from a plank suspended in midair 
and nothing above, below, or at the sides 
of it to veil her escape. 

As a matter of fact, however, she would 
not have been on the plank when it was 
elevated above the table. As the cloth was 
being thrown over her, she would have 
rolled out on a shelf at the rear of the table 
and been trundled out with it. A portion 
of the top of the plank would have been 
covered with light canvas so stained that 
the audience would not have detected the 
deception. Beneath this canvas, held tight 
by elastic but so arranged that it would 
give at the slightest pressure, a set of 
springs would have bulged up so as to cre- 
ate the impression that the audience could 
see the outline of the girl’s feet and torso 
beneath the light covering thrown over the 
plank. When the shot was fired, a jerk 
from an invisible cord would have released 
a trigger causing the bulging springs to 
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snap back into position and the top of the 
plank to appear smooth and level. 


Another stunt was the escape from , 
paper bag. Houdini was enclosed in a bag 
after which the opening was tied and sealed 
so that it could not be opened from the in. 
side without certain detection. The moment 
he was trundled behind the screen where he 
made all his escapes, Houdini took a razor 
blade from his pocket and drew it at ay 
angle across one wall of his paper prison. 
Stepping out, he reached into one of the 
secret compartments of his screen where 
there is transparent mending tissue and a 
flat iron. Placing the tissue carefully inside 
the slit, he fitted the paper tightly together, 
warmed the iron over an alcohol lamp if he 
did not have an electrical one available, 
smoothed out all wrinkles perfectly and re. 
turned before the audience. The committee 
members inspect the bag. Strangely enough 
they invariably devote practically all their 
attention to ascertaining whether the bag is 
sealed as it was when they last saw it. satis- 
fy themselves that such is the case, give a 
cursory glance at the rest of the sack and 
finding no gaping holes therein, shake thei 
respective heads solemnly and depart con- 
vinced along with the rest of the audience 
that Houdini is a phantom. 

An old trick which Houdini revived wa 
that of “threading” a package of needles 
in his mouth. 

Houdini’s method of presenting the act 
was to place in his mouth a number of 
needles, one at a time, then draw through 
his lips a long piece of thread. A few min- 
utes later after which he had stalled with 
appropriate movements of his facial muscles 
to indicate he was forcing the thread 
through the elusive eyes of the tiny bits 
of steel, he drew out slowly before his be- 
wildered audience a thread so long that an 
assistant had to take hold of one end of 
it long before it had all passed through his 
lips. On it at irregular intervals were 


threaded 150 to 175 needles. 


The long strand of threaded needles neat- 
ly rolled together had been secreted care- 
fully between his jaw and cheek. As he 
took the loose needles in his mouth, he 
worked them down on the other side of 
his jaw where his dexterous tongue also 
forced the piece of thread the audience saw 
him take into his mouth. His agile fingers 
removed the loose needles and thread, which 


he palmed, as he started to draw forth the - 


threaded needles. 
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Runway for Airplanes cAtop Skyscrapers 
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Photograph of the model “landing field” invented 
for use atop skyscrapers in metropolitan centers. 


NEW YORKER has invented a novel 

turntable runway which he believes 
will be suitable for landing and take-off of 
airplanes from the tops of high buildings. 
The device is declared to offer many advan- 
tages over the proposed platforms for such 
landings. The landing table can be tilted at 
any angle and swung about in any direction 
so'that the wind is along its axis. The in- 
cline naturally serves as a brake on the 
landing ship and air blasts assist in check- 
ing the speed of the landed ship. The turn- 
table would also present an incline which 
would enable a faster than ordinary take off. 


Salt Mines Beneath Detroit 


NE OF the largest salt mines in the 

United States lies 1100 feet beneath an 
important industrial section of Detroit. Here 
from 1,400 to 1,500 tons of industrial sait 
are mined every day. Despite large scale 
operations there are enough salt deposits to 
last over 100 years. The salt, which is 
blasted loose by dynamite, is hauled by a 
labyrinth of small-gauged railroad tracks, 
more than five miles long, which winds 
through the mine. Huge electric shovels 
dump the salt, after it has been dynamited, 
into special flat cars which carry it to the 
enormous hoists that lift it to the surface 
of the earth where it is crushed for ship- 
ment. To protect the lives and health of 
the workmen in the mine a 20-foot venti- 
lating shaft in a special building on the 
surface drives 40,000 cubic feet of fresh air 
into the mine every minute. A series of 
fans within the mine distributes the air. 
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Artist’s sketch of turntable runway enabling air- 
plane landings and take offs from building tops. 


New Finish for Aluminum Found 
NEW, simple and economical method 
of giving aluminum a dead white fin- 

ish is described by Leon McCulloch, re- 

search chemist of the Westinghouse Electric 
and Manufacturing company, in a report to 
the American Electro-chemical society. 

Under the new method of preparing alumi- 

num the metal is boiled in milk of lime to 

which a little calcium sulphate has been 


added, 
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ecome a “PILOT 











If you want to join a class like this and without any expense learn to fly an airplane, be sure 
to read about this fifth contest of a series of twelve conducted by Modern,,.Mechanics magazine. 


O YOU envy the young man who so 

confidently climbs into the cockpit of 
an airplane, signals to his mechanics, and 
with engine roaring glides down the field 
and then sails off into the sky, master of 
his ship and master of the air? If you do 
here is your chance to become a pilot and 
it will cost you only two cents—the price of 
the postage stamp necessary to mail your 
entry in Flying Contest No. 5 being con- 
ducted by MoperNn MECHANICS magazine. 


The rules of the contest are simple. They 
are printed in detail on the opposite page. 
Read the instructions carefully and then 
enter the contest to become the fifth pilot 
trained free of charge by this magazine. 
There are six questions about aviation scat- 
tered through the advertising section of this 
issue of the magazine. Each question is 
numbered and easy to find. Answer the 
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questions, fill out the entry blank, enclose 
a camera picture of yourself and send your 
entry. It’s as simple as that. 

Fred Resico was the first boy to be 
awarded a free flying course and the other 
winners will be announced as soon as the 
judges complete their survey of the entries. 
There will be seven more monthly contests 
but the wise men aren’t waiting for the last 
one, they are entering now. 

The winner of first prize will be sent to 
one of a number of qualified flying schools. 
His railway expenses will be paid in full. 
While he is in training his living expenses 
will be paid and all expenses incident to the 
flying course will be paid. The winner will 
also be given a helmet and goggles. All 
other necessary equipment will be supplied 
at the expense of Mopern Mecuanics. ‘The 
winner of second place will be given 4 
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American airplane factories are produc- 
ing ships more rapidly than training schools 
are graduating the fliers capable of handl- 
ing those ships. New airlines are constantly 





being opened and the opportunities in this 
great and adventuresome new industry are 
constantly increasing. Are you going to let 
your opportunity slip through your fingers 
and go on dreaming but not flying? Or are 
you going to fill out the entry blank today 
and seek the free training course which is 
now being offered to you? 

If you are 16 years of age or more and 
a resident of either the United States or 
Canada, in good health, willing to try, you 
are eligible to enter this contest or any one 
of the subsequent contests. There is nothing 
complicated about the simple requirements 
which are announced on these pages. 

You have dreamed of great accomplish- 
ments and longed for adventure. The youth- 
ful pilots of today will be the veterans of 
tomorrow making new marks in the skies, 
pioneering in the development of one of the 
greatest industries imaginable. There will 
be adventure galore and here is a wonder- 
ful chance to win your wings without reach- 
ing into your pocket for a single dollar. 
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CONTEST 


Scattered through the advertising pages of this issue of Modern Mechanics you will find six questions | 
dealing with aviation. For the best letters containing answers to these questions, as determined by the contest 
judges, prizes will be awarded as announced elsewhere on this page. Neatness, originality, and adequacy of | 
answers will be guiding factors which will help the judges determine the winners. 

Anyone may compete who is 16 years of age or over, and a resident of the United States or Canada. 
Members of the staff of this magazine are, of course, not eligible to enter. Address your letter to Flying | 
Contest No. 5, Modern Mechanics magazine, 501 Seventh Avenue South, Minneapolis, Minn. Entries must 
be postmarked not later than March 1, 1930, to be eligible for this contest. Clip or copy the entry blank 
below and attach it to your letter. Fill in the information requested. Include a snap shot of yourself, if 
possible—a big photo isn’t needed; just a kodak print. 

It is not necessary to buy a copy of the magazine to compete. In case of a tie, duplicate prizes will | 
be awarded. Fill in the entry blank, find and answer the six questions, and send in your entry now. Don’t 
forget to include your photo! | 


ENTRY BLANK 


My name is 
Address 


Age Height Weight 
If under 21, please answer the question below: hag 
Will your parents consent to your learning to fly? 
Parent’s signature 
Attach your answers to the six questions, and your photo, to this blank. Mail before March 1, 1930, to 
FLYING CONTEST NO. 5 
| MODERN MECHANICS MAGAZINE, 501 SEVENTH AVE. SO., MINNEAPOLIS, MINN. 
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Implement Plows, Harrows and Discs in One Operation 





7 











This farm implement perfected after years of 
trials will plow, harrow and disc at the same 
time. The ten-inch blades attached to the shafts 
pulverize the soil by making 525 revolutions per 
minute doing the pulverizing just as rapidly as 
the soil is turned up by the shares. This plow 
breaks up all stalks and stubble and mixes them 
into the soil without leaving air spaces. 


. B. DAVIDSON and E. V. Collins, of 


the Agricultural Engineering Department 
of Iowa State College, Ames, Iowa, have 
invented a plow which plows, harrows and 
dises at the same time. The principle of 
this plow is not new, but it has never been 
brought to perfection before until the in- 
ventors, after three years of experimenting, 
have reached the goal of their ambition, 
This plow is briefly described as follows: 
By the side of each plow share is a shaft to 
which is attached a number of 10-inch 
blades which rapidly revolve and pulverize 
the soil as fast as it is turned up by the 
shares. The advantage of bringing the soil 
into such condition is apparent to any tiller 
of the soil. 

The blades make 525 revolutions per min- 
ute and receive their power from a take-off 
shaft connected with the engine of the trac- 
tor. As no air spaces are thus left in the 
soil the roots of growing plants are able 
to come into contact with the soil. This 
unique plow breaks up all stalks and stub- 
ble and mixes them into the soil. After the 
field is plowed it has the appearance of one 
that has been freshly harrowed, so fine and 
even is the soil. 

It has been calculated that this plow re- 
quires only from 10 to 15 per cent more 
power than an ordinary plow. By combin- 
ing the three operations of plowing. har- 
rowing and discing in one process it is ex- 
pected there will be a great saving of labor. 


England’s Newest and Largest Submarine Is Tested at Portsmouth 


r 
| 














The K 26, England’s latest and largest submarine built by Vickers of Barrow, and completed at 
Chatham, England, is shown above undergoing one of her trial trips at Portsmouth. She is much 
larger and has many other improvements than the old K designs. 


Modern Mechanics and 





Ne’ 
A’ 


struct 
Myer: 
desig 
ter fr 
velop 
ments 
strang 
crosse 
hinge 
that t 
prope 
fore | 
possil 
from 
to pe 
ing 1 
radic: 
winge 


ing, I 
groun 
maste 


holds 





on ff New Flying Machine Patterned After Structure of an Owl 

















. of 
nent S THE result of intensive 
lave A study of the flights and Pi ama 
and structure of heavy birds, Robert eg 
> of Myers, of Rockford, IIL, has 
een designed and built an ornithop- 
in- ter from which he expects to de- 
ing, velop ideas for further experi- 
ion. ments with such ships. The 
ws: strange ship has wings criss- 
t to crossed with rib structure and 
inch hinged to the body in such a way 
rize that the wings can be flapped to 
the propel it. Myers, like many be- 
soil fore him, believes that it may be 
ler possible to learn secrets of flight 
from birds that will enable man 
nin- to perfect highly —— fly Myers in wing flapping ornithopter without wing covering. 
-off ing wings; a type of aircraft é 
rac- niall dees from the rigid type of Ancients Had Calendar Reforms 
> winged ships now in use. 5 gee OF the world’s newest proposals 
“om for calendar reform, the 13-month year 
his Young Hound Stands Seven Feet  jow being advocated by American business 
tub- RIAN, thoroughbred Irish wolf hound, men and the five-day week which is to be 
ont only eleven months old and still grow- introduced in Soviet Russia on January first, 
“ns ing, measures seven feet from toes on the both wane in use by the first known Ameri- 
eround to his nose in the air when his can civilization, that of the Maya race 
master, J. G. MacKenzie, of Lima, Ohio, which lived in Central America more than 
re- holds up his forelegs. two thousand years ago and some of whose 
Ore cities were rediscovered recently by Colonel 





pin- Lindbergh. So said Dr. Herbert J. Spinden, 


lar- who recently joined the staff of the Brook- 
ex- lyn Institute of Arts and Sciences, in an 
0, address before the Amateur Astronomers 


Association of New York City. The calen- 
dar of the Mayas began its time count, Dr. 
Spinden stated, on August 6, 1613, B. C. 
From that day henceforth the calendar never 
lost-even one day until 1561 A. D., when 
the books and records of the Maya empire 
were burned by fanatical Spaniards as sup- 
posed works of the devil. No other time- 
counting system in the world’s history has 
so perfect a record. The Christian calendar 
accumulated an error of 11 days in less 
than 2000 years, when it was arbitrarily re- 
formed and the present calendar established. 
The ancient Maya calendar, Dr. Spinden 
said, could have run for 300,000 years be- 
fore it accumulated an error of one day, 
while even our present calendar will run 
only 3300 years before it gets to be one day 
wrong. The five-day week which the Rus- 
at sians believe that they have invented was 
ach one of the established time-counts of the 
Brian is eleven months old and still growing. Maya system, Dr. Spinden said. 
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ith SKATES 


Here we have a demonstration of the right way 
to hold the sail. Note that the backbone rests 
on the shoulder, wind pressure keeping the 
fabric against the body. 


ERE he comes—there he goes! 
Just like that! Like saying “Jack 
Robinson!” 

And thrills. . . Man! 

Maybe you've felt the smooth gliding 
swiftness of skating. And the flying sensa- 
tion of skiing. And the speed of ice yacht- 
ing. And the fun of tobogganing. But if 
you've left out skate sailing, then you've 
missed the grandest sport ever dished out 
by Old Man Winter. 

You don’t have to be a wonderful skater, 
or a good sailor, either, to go skate sailing. 
All you need is the equipment, the necessary 
expanse of slate gray ice, and a moderately 
strong pair of ankles; and then if you hold 
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By SAM BROWN 


For real thrills there’s no sport like 
skate sailing, says Mr. Brown—and he 
goes ahead and proves it in this article. 
Moreover, he gives you plans for build. 
ing your own sail and full directions on 
how to operate it when it’s finished. 


the sail—any way you please—you are 
bound to glide off in one direction or an- 
other. 

The first thing required for skate sailing 
—supposing that you already have the 
skates—is the sail. Ready-built sails can 
be purchased at moderate cost at any large 
sporting goods store, but you can make one 
of your own from the directions which 
follow. You don’t have to be an expert sail 
maker to do a good job, and the only tools 
required will be found in even the most 
scantily equipped home workshop. 

You'll get a good idea of the size and 
appearance of the sail from a glance at 
the photo of the sailor, above, and the sail 
itself on the page opposite. Dimensions for 
a good-sized sail you will find on page 107. 
Before we go into detail on how to make the 
sail, it will be well to get a clear idea of 
what you’re going to make. The fabric is 
cut in the shape shown in the dimension 
diagram. Lengthwise through the center 
will be run a wooden backbone; at the bot- 
tom of the sail a cross piece will be needed. 
and a cross spar will be placed two feet 
from the tip of the sail to support it at ils 
broadest part. The cross-spar will be built 
in two pieces, adjustable to varying lengths 
to keep the sail taut as a drum. Now let's 
begin. 

The very first operation in making the 
sail has to do with the making of the back- 
bone. This is a piece of 134-in. Half Round 
(you can get this stock cut at any lumber 
yard), 9-ft. 6-in. long. To one end of this, 
and on the rounded side, screw a '2-in. 
eye-screw. Two feet from this eye, nail 4 
10-in. leather strap. Take another strap 
and cut it in two a short distance behind 
the buckle; then nail the plain portion to 
the other end of the sail backbone. The 
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strap will be your means of securing the 
cross-spars to the backbone. 


Now, consider the sail! Material for this 
can be either three-ounce zephyr cloth, three- 
ounce duck, Egyptian cotton, balloon silk, 
or any other light, strong material. The 
sail can be made in one single piece or it 
can be ribbed together from three or four 
smaller pieces. At any rate, the shape of 
the finished cloth should be as shown in 
the diagram—hemmed all around as shown. 
Get a 5-in. washer and sew it to the top 
of the sail, reinforcing it on either side with 
a triangular piece of heavy canvas or light 
leather, as pictured on page 106. Punch 
out the cloth or leather in the center of the 
washer so that it can be fitted over the 
screw-eye at the tip of the backbone. 

Jumping down to the other end of the 
sail: Take a 3-ft. 9-in. length of 11-in. 
Half Round and insert it into the wide hem, 
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Skate sailing is an espe- 
cially thrilling sport when 
half a dozen fellows get 
together, as in the above 
photograph, and race over 
the ice. You'll find that 
skill in manipulating the 
sail counts for a lot in 
speed sailing. At the left 
is a view of the partially 
completed sail. The cross 
spar which the man is 
holding is made in two 
parts which bolt together. 





tacking it firmly in place. To the center of 
this spar, nail the buckle end of the strap 
mentioned a few paragraphs back. 

The cross spar for the sail is made from 
two pieces of 1%4-in. Half Round. One of 
these pieces is 3-ft. 6-in. long; the other 
5-ft. 2-in. long. Bore a 4-in. hole through 
the center of the shorter piece. At one end 
of the longer piece, bore a similar-size hole, 
and then another, and another, and another 
—each spaced 1'%-in. apart. All of this 
hole-drilling business has to do with one 
thing—they figure in the stretching of the 
sail. 

Like this: Take the two pieces and fasten 
them together with a bolt and wing nut, 
running the bolt through, say, the next-to- 
the-end hole, as shown in the photograph at 
the top of page 106. Now you can get the 
whole business—the finished sail and how 
this cross spar serves as a stretcher. Hook 
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Two-Piece Cross-S ” Is Adjustable to Accommodate Shrinkage of Sail 


— YF 


WING BOLT 
FASTENINGS 











This closeup shows the 
method of constructing 
the two-piece cross-bar. Use 
a wing bolt fastening to 
hold the parts of the spar 
together. Four or five holes 
are drilled through which 
to fit the bolts. When the 
sail stretches, the spar is 
lengthened by running the 
bolts through different 


holes, 


the washer at the top of 
the sail over the screw- 
eye at the end of the 


backbone. Pull down 
the cross spar so that 
the two pieces cross, and 
then insert either end 
into reinforced canvas 
pockets which should be 
sewn to either side of 
the sail. Hook up the 
secondary stretcher at 
the bottom of the sail, pulling it as tightly 
as possible; then bring the cross spar into 
line, fastening it securely at the center with 
the leather strap. You can readily see that 
the spar stretcher is adjustable. By insert- 
ing the bolt into the various holes you can 
make the cross bar either shorter or longer 
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The tip of the sail fits over a screw-eye, a 
reinforced opening being provided by a 
metal ring around which leather is sewn. 


as you desire. The sail must be drum tight 
— it is only with a “drum” on your shoulder 
that you can get the true “slap” of a brisk 
breeze set loose by the Old Man up north, 

Now, with the sail all made, you're ready 
for the real fun. If you’ve ever sailed 4 
boat you'll know just how to get best re. 
sults, for the sailing technique is the same, 
Your skates have just about the same effect 
as the rudder on a boat. All ready, now: 

Skate out on the ice, holding the sail at 
arm’s length over your head, both hands 
grasping the cross spar, so that the sail 
presents the smallest possible area to the 
wind. Then, bring the sail upright against 
your right side, resting the long backbone 
spar on your right shoulder. Your right 
hand should grip the long spar, while your 
left takes hold on the cross bar. The sail is 
between you and the wind. 

Away you go, directly across the wind, 


your skates biting into the ice and prevent- 


-_ ing you from “drift- 
a ing” sideways. If you 
want a bit more speed, 
simply swing around 
so that the wind is 
more to your back. 
And listen: Never hold 
the sail as a_ point 
blank target to the 
wind. And why not? 
Simply because _ the 
skate sailor travels 
faster than the breeze. 
F’rinstance: Suppos- 
ing there is a seventeen 
mile wind blowing. 
The __ inexperienced 
sailor, thinking to take 
full advantage of this, 
holds the sail directly 
at his back, presenting 
a point blank target to 
the breeze. The result 
is that he is swished 
off, and gradually in- 
creases speed until he 
is going about twenty- 
one and one-half miles per hour. What 
happens, then, to Mr. Seventeen-mile-an- 
hour breeze? It cannot keep up with the 
sailor, and there is a sudden vacuum behind 
the sail which is often of such intensity as 
to cause the sailor to lose his balance. 
The correct way to sail before the wind 
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Position of Sail in Relation to Wind Holds Secret of Speed on Skates 
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a 





OF HANDS 


SPAR RESTS ON 
RIGHT SHOULDER 








This diagram gives the amateur skate sailor a few pointers on how to get best results. Note how 
the bite of the skates in the ice enables skater to sail across the wind, giving the effect of a rudder. 


is to hold the sail at a slight angle away 
from the breeze, so that you zigzag down 
the wind instead of scudding directly before 
it. 

Now, let’s imagine that you want to get 
back to your starting point. The first thing 
to do is to change the position of the sail, 
as this must always be carried between you 
and the wind. To do this you swing around 
into the wind, which frees the sail from 
your body, then quickly lifting the sail flat 
over your head you lower it on the opposite 
side of your body. 

In beating into the wind, as illustrated by 
the diagrams, you will notice that the push 
of the wind tends to send the sailor toward 
the bottom of the page—in other words, in 
the same direction the wind itself is travel- 
ing. What, then, gives him his motion al- 
most directly 
into the wind? 
His skates? 
They bite into 
the ice and act 
in the same 
capacity as a 
centerboard on 
a sailing canoe 
in holding the 
sailor on_ his 
course. 

Suppose you 
want to sail 
directly into a 
north win d. 
You'll have to 








Dimensions of the sail. 
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do it by “tacking,” as sailors term it. First 
cover a fair distance on a northeast course. 
Then, swinging the sail to the opposite side 
of your body, start on the opposite tack— 
that is, to the northwest. By alternating 
these two directions, you will eventually 
arrive at your destination—due north. 

From this you can readily see that the 
type of skates you use has a great deal to 
do with your success in this maneuver, for 
the greater the “bite” the skate runner has 
on the ice, the easier it will be to sail into 
the wind. Long skates have the preference. 
Many Canadians use the huge Norwegian 
skate with its 24-inch blade. American 
choice leans toward the 15-inch speed skate. 
The individual’s choice is more or less a 
matter of “what have you?” You can en- 
joy great skate sailing sport on a pair of 
semi-hockeys or on even shorter skates if 
they are sufficiently sharp. 

Why doesn’t the sail blow you over, you 
ask? Maybe it will, until you learn the 
trick of balancing yourself by leaning 
against it. Perhaps you’ve seen sailboats 
heeled over by sudden gusts of wind, and 
the same thing can easily occur to a skate 
sailor—but that’s where much of the sport 
comes in. The knack of holding the sail at 
the proper angle to get best results comes 
with a little experience. When you want to 
stop, swing about facing the wind and 
bring the sail flat above your head, a posi- 
tion in skate sailing which might be said 
to correspond with neutral in an automo- 
bile. In case of a collision with other sailors 
you can always let go of the sail. 
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Short cuts in performing everyday tasks—novel methods of using waste 
products for useful purposes—suggestions for improving household efficiency 
—all such “handikinks” appear regularly in this department every month. 





Simple Catch From Old Ford Spring Holds Cellar Door Securely Open 





NaF CATERER OST cellar doors open inward, with the beams of the Te 
floor extending over the door, as shown in the draw- 

ing at the right. When carrying out ashes and doing other A 

work around the cellar, it is frequently desirable to have 


AGAINST JOIST, 





the door propped open, yet an object placed at the bottom box 
of the door is likely to be tripped over. A leaf from an old req 
Ford spring, attached to the door and shaped as shown, will bro 
hold the door open against the roof beam. The temper Fol 
should be removed from the spring by heating before hea 
bending.—Willis Johnston. wir 


A Light Bulb Twine Holder for the Kitchen 















































TIRNE 7 = ro. 
BURNED out elec popper —— fi 
ees | tric light bulb of LINES 
large size makes an| .-4-.\- se ors 
excellent holder for a ball of twine, dispensing string PO) 
without tangling when wanted. The ends of the bulb \ _™ 
= . . . . ‘ ~ f sat 
are cut off as shown in the drawing at right, using an / wire 
ordinary glass cutter. A cardboard disk is placed in 4-=} ‘-- CARDBOARD | | [  YOINTS 
apne | 4 . DISK TO 
the neck of the funnel to prevent the twine ball from PREVENT SMALL © 
dropping through when it becomes of small diameter. ont i See we er 
—Lester P. Young. 
Coat Hanger Swings Out of Way When Not in Use 
COAT hanger arm that swings out of way when not in use can A 
be made from a piece of iron tubing or bar, and two large sw 
eyescrews. The tubing is bent in the shape shown in the drawing Th 
at the left and is mounted to the wall of the clothes closet by cal 
means of the eyescrews, through which it fits loosely. The arm Fo 
may be swung about in a semi-circle, or even removed entirely ch: 
if desired, since it fits loosely in the screws. Eight or ten clothes fre 
hangers can be placed on the arm, depending on the length you alr 
choose to make it—Ray Champion. me 
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Ideas For The Home “Fix-it’’ Man 


Concrete Blocks and Two-by-Four for Guard Rail 
A* EASILY erected guard rail for lawns and along drive- 


ways is constructed of concrete blocks and two-by-fours. 

The concrete blocks are sunk into the ground for about half 
their length so that the top holes in the blocks are slightly 
above the level of the grass. Tnrowgh these holes are plac ed 
lengths of two-by-fours, “the ends of which butt together in the 
center of a block. The blocks can be placed as close together 
as is practical. The two-by-fours can be fast- 

ened by cementing.—Richard H. Robinson. 


Rela nte Stopper for Bathtub 








TOPS OF 


CONCRETE BLOCKS 








OMETIMES the drain plug of the bathtub or cellar sink 
gets lost or damaged in such a way that it is of no further 


use, and an emergency stopper is required. On such an occa- 





sion a circular piece of rubber cut from an old inner tube 
can be pressed into service. Take a piece of light metal, as 
near as possible the diameter of the drain, and screw it to 
the rubber as shown in the drawing at left—Theodore Allen. 








Tacks and Wire Make Safety Rest for Hot Irons 
HEATED iron may be left indefinitely on a board 


equipped with a safety rest as pictured at the right. A 
box of tacks and a length of copper wire are all that is 
required. The tacks should be of the long-stemmed variety with 
broad, flat heads. Draw an outline of its shape on the board. 
Following this line, drive in the tacks close together, with the 
heads about an eighth of an inch above the board. Wind 
wire around the tacks to offer a smooth edge.—Iva Belle Allan. 


Built-in Two-Way Woodbox 





Auto Seat Makes Porch Swing 


N OLD automobile seat in which the upholstery is still 
4X1. in fair condition can be made into an attractive porch 
swing with little effort, as shown in the drawing at the right. 
The frame of the seat is made of wood through which you 
can bore holes for the installation of shackle bolts, as shown. 
Four shackle bolts hold the chair in suspension by means of 
chains attached to the roof. The seat can be bought cheaply 
from any auto wrecking establishment, in case you do not 
already have one. A coat of paint and a bit of refurbishing 
make the swing quite presentable.—William Swanberg. 
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CONVENIENT and novel woodbox which can be filled 

from outside the house is shown in the drawing at the 

left. It is a particular convenience for the kitchen or the hunt- 
ing cabin. Any dimensions can be used to fit individual needs, 

| for it consists simply of a box mounted in the wall of the 
house with half its area outdoors and the other 
Hinged lids on either side keep the box closed when not in 
use. Felt lining for the lids keeps out the cold—Ruth Weber. 


half inside. 
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Household Efficiency Stunts 





Screen Door Catch Is Good Holder for Bulky Mail 


SCREEN door catch of the rubber roller and 

spring type obtainable for a dime at any hard- 
ware or ten cent store makes an efficient holder for weed 
papers, large letters, and other bulky mail too large Cut 
to fit into the regular box. The drawing and photo- odmi 
graph at the left show how the catch is mounted The 
directly underneath the mail box, pointing down. 
Mail is slid beneath the rubber roller and the tension he e 
of the spring holds it against the wall of the house. ra 
A stiff wire ring attached near the rubber roller will Kutz 
facilitate raising it for insertion.—W. E. Burton. 
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Broom’s Life Lengthened by Use of Tube Tightener 


HE useful life of a broom can be greatly lengthened by 
wrapping a piece of automobile inner tube around it as shown 
in the drawing at the right. When placed in this position the 
tube keeps the bristles tight, not only preserving them but mak- 
ing the task of sweeping easier. The tube can be wrapped around 
the broom several times, or it may be cut apart and 

one thickness only used.—Ray Champion. 


—— Bumper Protects Against Banging Doorknobs 
} N MANY homes the doors are so arranged that in some 
instances, as in narrow hallways, knobs of opposite doors 
RUBBER BUMPER FROM | bump against each other when they are opened at the same 
CD Geen WE | time. To prevent the scratching of the knobs in such instance 
an effective rubber bumper can be made from a discarded 
inner tube after the manner shown in the drawing at the left. 
Two slots are cut on opposite sides of the rubber piece. Tle 
doorknob is unscrewed and the _ 
slots fitted over the handle.—T. S. | 2233 
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Mirror Reflects Street Lamp to Light Dark Step |_; ~~ ™ 
F YOU have steps leading up to the back porch which (4 7 
are dark and dangerous, this little stunt will be helpful in 

case there is a street light quite close to the house. Place 

a mirror on a tree or specially erected post so that it will 

catch the light from the street. Erect it at such an angle that 

the reflected beams will play upon the bottom step, using 

“stolen” light from the street lamp.—A. L. Neuenschwander. 


on — — 

Simple Basement Shower @—— == 

Y TAKING the garden sprinkler and attaching it to the 

basement ceiling as shown in the drawing at the left, con- 
necting the garden hose piping with the hot water tap from 
the laundry tubs, you will have a shower bath at slight cost. 
If water from a home water heater is used, the shower will 
gradually taper off from hot to cold as the water in the 
tank is used, which prevents catching cold.—Dale R. VanHorn. 
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Helpful Items For The Home 


Dish-Washing Brush Connects Directly to Faucet i Er 














‘ail 

IRTY dishes can be washed easily with a brush connected c 
and to the water faucet by means of a rubber hose as shown ii! WINN 
ard: in the drawing at the right. Secure a round brush with a BRUSH 
for wooden back and stiff bristles like those of a scrub brush. boy b-~ 
ree Cut through the center of the back a hole large enough to af © 
ie. admit a short piece of lead pipe so that it will fit tightly. b Ad 
ted The pipe is fitted into the end of the hose and made tight (RON PIPE 
_ by winding with wire. The other end of the hose should as 
_ be equipped with a screw nozzle for easy connection with the 
“il faucet. This is especially helpful for restaurants.—Lloyd 
™ Kutz. 


weraee | Cushion for Screen Door 
: HE annoying slamming of a door can be greatly lessened 
; by the means shown in the drawing at the left. The door 
| closer itself can be bought for ten cents, but it closes the door 
J with a bang. By fitting a hollow rubber ball, such as a tennis 
ball, to the top door sill so that the door strikes it on closing, 
this bang is prevented. A small hole in the ball permits the 
air to escape slowly. Make the holes for the screw 
with a red-hot wire slightly smaller than the oe 
A shank of the screw, and the air hole with a hot | 
“) needle.—Dick Cole. 








Corks on Chair Legs Prevent Injury to Floors 
CRATCHING chair legs need not mar the surface of hard- 


wood floors in the dining room or parlor. By fixing the 
chair leg bottoms with cork tips, they can be slid easily 


ed around without damage to the floor varnish. The ordinary 
ft. chair can be fitted with large bottle corks, obtainable at any 


- drug store. Pieces are cut to fit the legs and glued to the bot- 
toms. A large piece of bulk cork is best to use in fitting 
irregularly shaped legs. The cork tips 

THe square Hove in an onom-| Should be from one-fourth to half an 


ARY DOOR KNOB CAN BE MADE . . . 
TO FIT FAUCET SHAFT inch in thickness.—Upsher Reeves. 






































Doorknob Is Handle for Outdoor Faucet 
UTSIDE water faucets equipped with permanent 
handles are sometimes a source of trouble through 
4 the ease with which children can turn them on as 
{ Hallowe’en pranks. An ordinary doorknob makes a 
/ good handle for these faucets which can be removed 
when not in use. If the regular faucet handle is 
removed a square shaft will be uncovered which will 
fit the doorknob.—-Wesley Hewitt. 
i 
' Stovepipe Cleaner Made From a Clock Spring So 
n PIECE of old clock or talking machine spring bent into = WW SEMICIRCLE 
. a half moon shape and mounted on the end of a stick, 
| as shown at right, will make an excellent scraper for cleaning 
e out the soot in a stovepipe. This method prevents the damage 
\. which sometimes results when the pipe is pounded.—L. Young. L“!*" 
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Hints For The Home Workshop 


Attaching Flexible Snout to an Oil Can 
Y PURCHASING a six or eight-inch piece of 
flexible metal hose you can equip an ordinary 

oil can with a flexible snout at a considerable saving 

over the cost of a new flexible nose can. Saw off the 


SOLDER 
spout of an ordinary copper oil can as shown in the 
drawing at left. Solder the flexible tubing between 
FLEXIBLE TUBE . rn . . ° 
i —[=S=— the two pieces of the spout. The resulting oil can will 
SOLDER vs ieee 


Compartments in Can Keep Drills in Good Shape 


MALL drills have an unpleasant habit of getting lost or 

becoming dulled when thrown in loosely along with other 
tools in the portable kit. An empty tobacco can furnishes the 
ideal solution to this problem. Fashion a U-shaped partition 
out of a flat piece of metal, as shown in the drawing at the 
right. This should be as wide as the thickness of the tobacco 
can. Solder the partition to the edges of the can as shown. 
This will provide three long compartments of just the right 
size for accommodating drills.—Herb Singer. 























Connecting Rod Bearing Caps Make Shaft Collars 
ONNECTING rod bearing caps of the Model T Ford (or 


of any other car) can be used as light collars on shafting. 
The drawing at the left shows how they are installed for such 
use. If the bearing caps do not fit the shaft, they can easily 
be made to do so by rebabbitting to the correct size. The 
fact that they are split makes it possible to iristall them with- 
out dismantling the shaft.—W. T. Claytor, Jr. 


Adapting Bit Shank to Hold Small Round Drill 


HE tapered square shank of an ordinary bit that has 

been discarded may be salvaged as an adapter for 
using very small round drills in an ordinary bit brace. The 
shank is cut off and a hole is bored through about three- SAW SLOTS 
quarters of its length with the drill to be used. Two hack- ; =) 6 SMALL DRILL 
saw cuts at right angles are now made through the shank << ——' oe 

to the same depth that the Y 

hole was bored. The drill is inserted and held firmly when 
the assembly is tightened in the brace.—Lester P. Young. 














Clothespins Make Wall Racks for Holding Tools 


N BUILDING a tool chest or making arrangements for 

hanging tools on the wall of the workshop, ordinary 
clothespins can be used to advantage. One edge of the pin 
is planed off flat so that it will fit securely against the wall. 
The head of the pin is cut off to present a neater appearance. 
The pin itself can be tacked in the desired position by means 
of small brads. The resulting wooden clip is of just the 
right size and has sufficient springiness to hold securely such 
articles as saw and square.—Gregory Moon. 
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For The Electrical Experimenter 


Small Electric Soldering Iron Runs From Battery 
N ELECTRIC soldering iron is a handy article to have 


around the workshop. You can make yourself one at 
slight expense. Take a piece of carbon of the type used in 
are lights and whittle it down to a diameter of about a 
quarter inch. Mount it in a hollow wooden handle, as shown 
in the drawing at the right, the bottom half of which is filled 
with tinsel. Run a wire from the storage battery into the 
tinsel and fill the whole assembly with Le Page’s glue. Run 


another wire from the battery to the wire you wish to solder. 





Pencil Emergency Rheostat 


VER want a slow-starting rheostat for running electric 

trains or other toys? One can easily be made from a lead 
pencil. Remove sections of the wood from the pencil, as 
shown in the drawing at the left, exposing the lead core. Wire 
the lead of the pencil to switch posts arranged in an arc as 
shown. The end of the lead pencil is connected to the battery, 
while the switch lever is hooked up with the train circuit. The 
lead in the pencil furnishes varying resistances——Crosby Wirth. 


Safe Electric Flashlight Gun 


N TAKING flashlight photographs a safe form of gun for 
exploding the powder at a distance is greatly to be desired, 
yet most amateurs are unable to afford the type of gun used 
by professionals. A simple substitute can easily be made from 
a piece of inch board, into which a shallow depression is 
bored to receive the powder. Drive two nails through the 
board so that their tips project into the powder opening, with 
a gap of a quarter inch \_17 OAR 
between them. Connect the ence 
ends of the nails with wires 
leading to a spark coil, and you will have a sure- 
fire, safe flashlight gun.—Burton James. 

















WIRE TO OCTECTOR SOCKET 





HE drawing above at left shows a satisfactory method 
I of providing a separate tone arm for the electric 
pickup, which is counterbalanced to take the extra weight of the unit from 
the record groove. The arm is fashioned from soft wood and is held in place 
by a short metal adapter which can be made from brass to fit the opening 
on the unit used. The support of the arm is a short length of metal 
rod, hinged at the point of connection. The counterbalance of the 
arm is drilled out as shown and the opening filled with lead shot until 
the needle rides with the desired pressure in the groove. When the 
desired weight of shot is deposited, the opening is sealed with plastic wood 
and the whole assembly finished in an appropriate color.—Luther Olds. 


Fuse Plug Adapted as Electric Switch in an Emergency 


OMETIMES the small electrical shop does not have the type of 
pendant switch desired. One can assemble a “switch” as shown at 
right, using an ordinary socket and a 10 or 15 amp. fuse.—L, P. Young. 
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Speedometer Makes Tachometer 




















~ ELECTRIC 
MOTOR 





SPRING 


























By using the old fashioned centrifugal speedometer with a new dial calibrated for r.p,.m.’s, a most 
satisfactory marine or outboard motor tachometer can be built, calibrated with a moter. 


OWER boats striving for speed invar- 

iably use a tachometer to keep close 
watch of engine speed. Such a device how- 
ever costs from thirty-five to fifty dollars, 
thus depriving many from owning one. A 
very satisfactory tachometer can be made 
from one of those old style speedometers 
using a dial and hand for the reading. 
They operated on the centrifugal principle 
and are almost identical with the tachom- 
eters used in marine work. A good one 
can be picked up at some auto “junk” yard 
for a couple of dollars and by making a 
few minor changes, can be used to read up 
to 6000 R.P.M. with a fair degree of accur- 
acy. 

First take the instrument down by remov- 
ing the front flange, glass, hand and then 
pulling the “works” from the case. Wash 
out all the moving parts in gasoline. Then 
reassemble carefully in the case all but the 
dial and the hand. The trip and mileage 
recorders can be left out as they are un- 
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necessary. The speed of the fiéxible shaft, 
when the hand reads full speed on the dial 
should be stamped somewhere inside the 
case. Try and get a speedometer that shows 
a speed slightly in excess of 300 R.P.M. 
when the hand reads 60 miles per hour. 

Lay the dial over some clean bristol board 
or thin aluminum and scribe out a second 
dial. 

Grease and oil all the reassembled parts 
and then place on the dial and push the 
hand on lightly. 


Next, the tachometer must be calibrated. 
This can be best done by connecting the 
flexible shaft directly to a source of power 
of known speed. 


For connecting this tachometer to an out- 
board motor it will be well to follow the 
idea shown in the cut. This consists of a 
duplicate nut to replace the regular flywheel 
nut. 


Modern Mechanics and 


|‘ 
wil 
motor 
to har 
will f 
a fast 
be al 
Such 
or th 
an ic 
you 
sled 
craft. 
If 
ing, 
make 
these 
Use | 
ting 
seat, 
Cros: 
runn 
the | 
to us 
terlo 
from 
Ne 
woo 
roun 


Iny 











A Motorcycle Ice Sled 














2X4 BACKBONE 


FRONT RUNNER 





REAR RUNNER 








N ALMOST any motorcycle shop there 

will be found a few old single-cylinder 
motors which the proprietors will be glad 
to have you take off their hands and which 
will furnish a satisfactory power plant for 
a fast motor sled. At the most you should 
be able to pick up such a motor for $5. 
Such an engine should easily develop two 
or three horsepower. It will safely drive 
an ice sled at a good rate of speed, and if 
you wish to experiment with pulleys the 
sled can be geared up into a real speed 
craft. 

If the sled is built after the above draw- 
ing, it should cost not more than $10 to 
make. No dimensions are given because 
these will naturally vary to suit conditions. 
Use 2x4’s for the backbone of the sled, cut- 
ting them long enough to accommodate the 
seat, motor frame and wheel as shown. 
Cross tie the frame with 2x8’s where the 
runners are to be attached. The flooring of 
the frame will give it rigidity. It is best 
to use tongue and groove flooring which in- 
terlocks firmly and helps prevent the frame 
from weaving when speeding over rough ice. 

Next make the runners out of some hard 
wood such as oak or birch. If a strip of 
round iron is heated and sunk into the run- 


Inventions for February 


ner it will burn a track into which it will 
fit snugly when fastened with long screws 
at either end. The cross bars should be 
made of hard wood to resist the strains 
which concentrate on these parts of the sled. 
The motor bed is made of strap iron and 
should be made to provide for a belt tight- 
ener. The motor may either be made ad- 
justable hack and forth or the usual heavy 
idler pulley may be used. 

The power wheel is of the ordinary mo- 
torcycle type to which a number of steel 
teeth are added to give a firm grip on the 
ice. This gives the sled positive traction and 
makes it satisfactory to use on country 
roads where sleds driven by airplane pro- 
pellers have difficulty in getting up speed. 
The seat of the sled can be made of burlap 
stuffed with excelsior and the steering wheel 
can be secured from an auto junk pile. Gas 
tank, coil and batteries should be mounted 
in a unit which you can detach from the 
sled as a safeguard against theft. A sug- 
gested addition to the sled is the building 
of a guard over the power wheel. A meial 
shield mounted over the wheel and tacked 
to the frame will remove the possibility of 
danger from the steel teeth in the wheel. 


Gilbert Mickelson. 





SHHOME MOVIE INVENTION 
“Reduces GILM ?OSTS 


HROUGH an invention 

which enables motion pic- 
tures to be taken laterally as 
well as horizontally upon the 
same film, it is declared the 
cost of motion pictures for the 
home has been reduced 75 per 
cent. The reducing of film 
costs was worked out by means 
of a camera which takes pic- 
tures crosswise as well as 
lengthwise of the film permit- 
ting the operator to take four 
pictures where formerly only 
one picture was taken. The new 


camera is expected to be - 


on the market this year. , 











The new home movie and 
film may be shown at any 
time and any place, even in 
broad daylight with a “day- 
light recreator,” and above is 
shown a demonstration of the 
new machine. The compact 
projector contains a 250-watt 
lamp, forced draft for cool- 
ing and with the 
usual 100-foot roll 
of film will give 16 
min. entertainment. 


An actual reproduction 
of the new film with the 
arrow showing the order 


Above is shown the cabinet for the new 
home movie equipment with the projector on top 
focussing on a screen and “daylight recreator” 


which is a translucent glass screen, 
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in which pictures 

taken to enable consider- 

able savings in film costs. 
Above is a close-up of the movie projector. 
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Device Increases or Reduces Wing Surface of Airplane 


RED RIES, of 

Compton, Califor- 
nia, has been granted 
a patent on his sliding 
wing device for air- 
lanes which will 
enable the pilot to in- 
crease the wing sur- 
face of his plane to a 








WING OPENED LARGER AREA GIVES 


SLOWER LANDING SPEED 








) Above is illustrated the new 
j/ retractable wing for air- 








large area for take- 

offs and landings 

and to decrease it 

for high speed once 

in the air. The in- 

ventor claims that 

the variable wing will meet the require- 
ments of aeronautical engineers for a sur- 
face sufficiently large to enable the plane 
to lift an enormous load from the ground 
and land at a very slow speed. 


“Brain Music” Electrically Made 


USIC heard clearly inside the brain 

although no sound waves were enter- 
ing the stopped-up ears of the hearer, is a 
new achievement of the science of electro- 
acoustics demonstrated by Mr. Sergius P. 
Grace, assistant vice president of the Bell 
Telephone Laboratories. One of Mr. Grace’s 
hands he connected electrically to a power- 
ful vacuum tube amplifier like those used 
in radio receivers or electric phonographs. 
His assistant similarly connected one of his 
own hands, Each person then placed his 
electrified hand tight against one ear of a 
third person who was to hear the new 
“brain music”, sheets of ordinary writing 
paper being between the operator’s hands 
and the listener’s head. Instantly, the lis- 
tener reported that he could hear, loudly 
and perfectly, the music being reproduced 
inaudibly by the amplifier. The secret is, 
Mr. Grace explained, that charges of high- 
voltage electricity tend to attract anything 
in their neighborhood. The effect of the am- 
plifier was to supply to the hands and 
paper sheets held against the listener’s ears 
a high-voltage, alternating electric current 
vibrating in correspondence with the music 
being played by the amplifier. 
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planes showing the closed 
wing for high speed in the air and the enlarged 
wing which would permit a slower landing speed. 
At the left is shown a model of the retractable 
wing ship. 


Machine “Eats” Old Light Bulbs 
URNED out electric lamps which have 
been thrown into ashcans as worthless 

are now considered so valuable for salvag- 

ing purposes that a new machine, called a 

rumbler, has been perfected to thresh the 

brass shells out of this former waste. A 

New York company collects 300,000 incan- 

descent lamps annually and salvages the 

brass ends by means of the new machine 
shown below. The old method of collect- 
ing bulbs and cracking them up in churns 
took much more time, was less efficient, and 
the brass ends had to be sorted out by hand. 
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sifts glass from brass salvage. 
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PLANE TALK 











Edited by MAJOR H. H. ARNOLD 


Late Production Airplanes Equipped with Self Starters 


IFTEEN or more years ago, the aviation 

world received quite a laugh when a 
French self starter company circulated the 
ad for their starter. It depicted a dwarf- 
sized man standing on a tripod starting an 
enormous airplane engine. Alongside it 
showed four giants pulling a_ propeller 
through to start another engine. At that 
time there were few if any practical starters. 


The need for starters was generally recog- 
nized but the difficulty was in obtaining 
one which would be effective 
under service conditions and at 
the same time not too heavy. 
Much man power is wasted on 
airdromes by requiring the use 
of several mechanics to start 
one engine. On cross country 
flights it is practically impossi- 
ble to find anyone among the 
spectators who has any idea 
how to pull the prop through. 

Accordingly the airplane en- 
gine starter is an accepted part 
of all modern airplanes. These 
starters are classified into five | 3 





crank on an automobile; accordingly it is 
not in general use. 


The compressed air starter utilizes com- 
pressed air, carried in small containers in 
the plane, to run a small air motor. The 
disadvantages of this type are the weight, 
the necessity for an air pump to replenish 
the compressed air, and the relatively small 
number of starts which can be made from 
one charge. 

The gas starter pumps an explosive mix- 
ture into the cylinders of the 
engine and thus causes the en- 
gine to start operating. It has 
the disadvantage of requiring 
the airplane carrying an addi- 
tional fire hazard in the form 
of the explosive mixture sup- 
ply, the impossibility of secur- 
ing the mixture on cross coun- 
try flights, and excessive weight. 

The electric starter is made 
up of a small electric motor 
which automatically engages 
with the engine crankshaft 
through dogs or splines and a 


] 





general types — inertia, hand 
gear, electric, gas and com- 
pressed air, 


The hand 


the others. It is entirely simi- 
lar in its operation to the hand 
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Major H. H. Arnold 

is a recognized authority in the 
field of the airplane, being the 
starter was the author of a number of widely 
easiest to install, but requires «cepted text-books on aeronau- 

tical subjects, as well as a prac- 
more manual labor than any of tical flyer of long standing. He 
served as assistant chief of the 
American Air 
the World war. 


heavy battery. A disengaging 
device is included to prevent 
injury to the mechanism. 
The inertia starter relies for 
its operation upon the rotation 
of a small fly wheel. This fly 
wheel is revolved either by 
hand or by an electric motor. 





Service during 
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GLIDER TAKES ___y 
ERRATIC COURSE 


a 


| 
| 
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| A SAODENT FLYERS 


GLIDER AS 
TARGET 


Giver ~™ x‘ 
Y LAUNCHED FROM SN 
~y TOP OF PLANE 


VER since the World war constant 

attempts have been made to make 
aerial target practice more realistic. The 
main difficulty has been to secure a target 
which follows a course that cannot be pre- 
dicted by the gunner. When two airplanes 
are combating, neither pilot can predict 
just what the other will do. Accordingly 
the best possible practice would be to have 
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Note the 12-foot glider in its rack atop the 
wing of an Army fighting plane. The glider 
is launched in the air by the pilot of the 
plane, and it describes an erratic course, as 
shown in the drawing at left, which makes 
it an ideal target for practicing aerial gunners. 


two pilots engage one another in mimic 
combat. Such practice with camera guns 
gives excellent training but has the dis- 
advantage that the machine guns cannot 
be fired. 

The ideal condition would be to have 
a target which has the maneuverability 
of an airplane and which may be fired 
upon by machine guns. The glider target 
comes closer to reaching this ideal than 
any other device so far brought out. 

The glider target has a wing spread of 
about 12 feet. It is so constructed that 
it can be attached to the top wing of an 








airplane and turned loose at will by the 





pilot. The angle at which it rides on the 

airplane is such that when turned loose, 

it climbs steeply and eliminates all pos- 
sibility of colliding with the fuselage or tail 
of the plane. The glider has a speed of about 
55 or 60 miles an hour. After it has been 
turned loose from its mother plane, the tar- 
get glider spirals, twists, makes half loops 
and steadily loses altitude until it finally 
lands. It is so constructed that there is con- 
siderable flexibility between the wing and 
body. Thus it can strike the ground fairly 
hard with little or no damage, 
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Wheels on Tail Skid Is Latest Trend of Airplane Design § Ai 





_ BEARING 
| PERMITS 
WHEEL 

TO TURN 


{RON 
SKILLET 
PREVENTS 
SKID FROM 
TEARING 
UP GROUND 


HOOK FOR 
PULLING PLANE 





TOP VIEW 
OF SKILLET 








L . anon 





The tail wheel is replacing tail skid an modern 
planes equipped with brakes on landing wheels. 
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HEN the Wright brothers constructed 

their first airplane, there was no need 
for their giving any thought to protecting 
the tail surfaces of their plane, for they had 
skids which extended from front to rear. 
Other engineers experimenting at the same 
time and later, on account of their particu. 
lar type of landing gear, were forced to pro- 
vide some kind of protection for the tail 
of the plane during landing and while 
taxiing. 

There were varying ideas as to whether 
the tail should be supported and protected 
by a skid or a wheel. Thus there were 
planes brought out with both. However, as 
the years went by and the speed of planes 
increased, the skid was accepted as the 
proper device for protecting the empennage. 
This was natural for, by cutting into the 
ground, it kept the plane on a straight 
course during take-offs and acted as a brake 
during landings. 

Obviously some kind of protection must 
be given the skid or constant replacements 
would be necessary on account of the wear 
and tear of rocks, sand and gravel. Ordi- 
narily the shoes are made of an extremely 
hard steel. 

With the adoption of brakes the control 
features of the tail skid were unnecessary. 
Accordingly, today we find many planes 
with wheels on the tail skid. This makes 
maneuvers of the planes on the ground 
much simpler. While it has heretofore been 
necessary to lift the tail and place the skid 
on a dolly for the purpose of running a 
plane into a hangar, with the wheel on the 
tail skid the plane can be readily pushed as 
desired with little effort. The same flexible 
connection between the tail skid proper and 
the fuselage is required with the wheel as 
with the skid and shoe. Generally speaking. 
however, the rubber cord has now been re- 
placed by steel springs. 

One of the main objections to the tail 
skid has been its tearing up of the ground 
on the airdrome and of the aprons near the 
hangars. This objectionable feature has 
been eliminated entirely with the wheel. On 
some airdromes a metal skillet is used to 
prevent the tail skid from tearing up the 
ground and to provide a smeoth surface for 
maneuvering the airplane near the hangars. 
This skillet has a chain attached which 
holds the skid tightly in place. 
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In testing the strength of airplane 
wings, bags of shot are loaded on 
the members in the proportions that 
strain will be exerted in 
the air. As shown in the 
diagram, half the total 





weight carried by the wing 





is exerted on the leading 





third of its chord, while 
the trailing edge carries 





EFORE an airplane is given any severe 

flying tests it is necessary to find out 
exactly how strong it is, the strength of 
its wings, control surfaces, landing gear 
and fuselage. 

Knowing the speed of a plane and its 
loading, it is possible to compute the 
stresses and strains imposed in performing 
any maneuver in the air. In making static 
tests, the different parts of the plane are 
actually loaded with bags of shot to meet 
the desired loading. The entire plane or 
parts are supported in stands and the load 
applied. The plane is put in the stands in 
a normal or inverted position depending 
upon whether a direct or reverse load is 
desired. 

In loading the wings the shot is distribut- 
ed as shown in the diagram above, with 
half on the front third of the wing. On the 
elevators the load varies from a maximum 
at the hinges to a zero at the trailing edge. 
The shot bags are applied on the rudder 
and ailerons in a manner similar to that on 
the elevators. 

The unit of load is “pounds per square 
foot.” The normal procedure is to apply 
shot until a load equal to a factor of safety 
of 344 or more is reached. Then measure- 
ments of distortion are taken, supports re- 
placed and additional weight applied. This 
continues until the required factor of safety 
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no load at all. 


is reached or the surfaces give way. When 
the control surfaces are tested, the control 
cables are held rigid and support the entire 
load. 

To test the landing gear, the weighted 
fuselage is raised and then dropped upon 
the wheels from varying heights. 














Girders used in building all-metal planes are 
rigidly tested as shown above by being clamped 
in a frame and forced to support heavy weights. 
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EXPERIMENT 
































Clear view of rocket in place under model air- 
plane. Note fire deflecting card on tail of plane. 


Home-made rockets can be easily pre- 
pared and attached to almost any model 
airplane for successful experiments in 
flying rocket ships. 


By KENNETH B. MURRAY 
I* THE experiment about to be described, 


a thirteen-year-old Michigan high school 
boy planned and constructed a_ regular 
model airplane to which was attached a 
home-made rocket. After considerable ex- 
perimentation in balancing the plane and 
positioning the rocket a sufficiently stabil- 
ized arrangement was made and the plane 
tested out. 

The plane was placed in the middle of 
a city street, other smooth take-off surface 
not being available, and heading into the 
wind. A match was applied to the fuse of 
the rocket. A large burst of smoke first 
started the proceedings. Then, with a loud 
hissing, the plane started rolling, gathering 
speed within twelve feet sufficient to lift 
it clear of the ground. The time of the 
flight was almost a minute, the larger part 


of this being after the rocket had exhausted 
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Filling the rocket tebe with prepared powder. 


itself. The highest point reached by the 
plane was approximately 20 or 25 feet. 


Other experiments with different types 
of rockets and a change in the upward 
pitch of the wings of the plane were made, 
and it was found that there was “practically 
no limit” to the height or length of the 
flight, the factors being controlled by the 
wing pitch, size, weight, power and dura- 
bility of the rocket charge. 

Inasmuch as it was determined that if 
the rockets are made in the correct manner 
there was no danger of an explosion even 
in inexperienced hands. 
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With ROCKET SHIPS 








Actual flight of the rocket airplane model. 


Although regularly manufactured rock- 
ets removed from a skyrocket stick and with 
the cone end removed assure one of suc- 
cess, the enjoyment of home manufacturing 
achievements put the home manufactured 
rocket plane in favor. Commercial rockets 
also present the difficulty of not being avail- 
able in a sufficient number of different sizes 
and of different strengths. The home-made 
article can have incorporated in it the 
ideas of the builder and each can be made 
to suit the size and weight of the plane 
that it is to propel. 

A light, tough cardboard should be se- 
cured and rolled into a tube of the desired 
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This illustration shows how the rocket should 
be wired to the bottom of the model airplane. 


length and diameter. The walls should be 
at least a quarter inch thick, and must be 
well pasted or glued. The powder is made 
of one part by volume, not by weight, of 
pulverized saltpeter, and one part char- 
coal. Each of these is non-explosive, but 
they must be pulverized separately. After 
pulverizing the materials, moisten the salt- 
peter, gradually adding water and mixing 
in a china bowl until it is a thick paste. 
The charcoal is then added a little at a 
time until all is well mixed in. To this is 
added about a tenth part of powdered sul- 
phur. By the time that charcoal and sul- 
phur have been added the compound will 
no longer be a paste but merely a moist 
compound. It should be spread out in a 
shallow pan and allowed to dry thoroughly, 
after which it is ready for use. 

This powder is not explosive in the open- 
air, merely burning slowly with much 
smoke. It must be confined to produce the 
power required to propel the plane. 

Reverting to the rocket tubes, one end 
must be filled in with the exception of a 
small hole, half the size of a pencil. It was 
found that plaster of paris is suitable, as 
it can be poured into the end of the tube 
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Rockets Can Be Successfully Used on Virtually Any Model Airplane 





Aeroplane frame 
made of thin strips. 
of light wood | : 3 


Frame is covered 
with thin paper 





L 


The rocket case is made by rolling 
a light, but tough strip of cardboard 
into a hollow tube shape and 
securely glueing it 





| 
| 
| 


he rocket case walls 





























should be about 
'%, inch thick 


View showing position 








Rocket is placed in the exact center 
of the carriage and must be on 
the exact center of gravity 


of rocket on carriage 


Fuse ts to the 
rear of plane 





| 
t 
a 








Diagrams showing proper placing of rocket for successful flight of 
a rocket-propelled airplane. Note rocket is tilted down slightly. 


and allowed to set and dry well. A tightly wound roll of 
paper with a hole left in the center can also be glued tightly 


into the end of the tube. 


The tube is next filled with powder. It must then be tightly 
stomped down until it is as compact as possible. Fill the tube 
to within an inch of the top with the packed powder and then 
stuff in some paper scraps moistened with glue until the 


end is entirely stopped up. The rocket fuse 
is made of a very small tube of paper, 
filled with powder and ’ 
inserted in the opening in 

the rear, or propelling 

end of the rocket. 

The illustrations show 
how the rocket is wired 
to the plane, care being used to find the 
center of balance. It must point downward 
slightly to avoid burning the tail of the 
_plane in flight. A further precaution against 
the plane catching fire is to line the under- 
side of the tail with a piece of cardboard, 
which will not burn through during the 
duration of each flight. 

Place the plane on a level surface with 
the front facing into the wind. The igniting 
of the fuse is done from the rear. 

There will be a burst of smoke and fire 


124 


/ 


_ 
\ ‘ 
Nes — 
Lighting the fuse of the rocket airplane model. 


at first, and the rocket will quickly roar and 
hiss and propel the plane forward with 
amazing speed. It should leave the groun 
within a few feet if the balance is correct. 
The illustration shows the experimental 
plane just as it has left the ground. 

No directions for the building of the 
plane are given as any flying airplane 
model, either a glider or rubber motored 
plane, should prove satisfactory. 
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Freak Plane Crash Caused by Settle-draft 


tions recently caused one of the most 
remarkable crashes in the history of avia- 
tion. The settle-draft relentlessly forced 
down a mail plane which was driving for- 
ward and climbing in what is usually a nor- 
mal fashion but with the pilot powerless to 
combat the steady downward drag of the 
draft. 

Luckily, Pilot Arthur D. Starbuck of the 
Boeing route, escaped without fatal injuries 
and so could tell the story of his experience 
with the grandfather of all settle-drafts and 
thus establish a new problem for students 
of aviation. 

Although there was a light snow, visi- 
bility was fair when Starbuck flew along 
with a 30-mile headwind near Mt. Shasta. 
He was at an altitude of some 500 feet near 
the base of Mount Baldi and over a narrow 
canyon when he found his ship was caught 
in the relentless grip of the most powerful 
settle-draft ever reported. 

His motor raced like mad and immedi- 
ately his ship started to drop. The propeller 
spun and the motor worked with power 
which would usually give the ship great 
climbing and forward flying ability but all 
to no avail. The pilot was absolutely help- 
less in the grip of the settle-draft. 


oe of unusual propor- 


Momentarily as he dropped at the rate 
of 30 miles per hour, Pilot Starbuck antici- 
pated that the ship would strike a solid 
cushion of air nearer the ground as is usual- 
ly the case when a ship is caught in a settle- 
draft. He gave his motor the gun and pulled 
up his ship but—there was no cushion. The 
settle-draft was bottomless and crashed his 
ship full on at the base of Mount Baldi. The 
pilot was injured but not critically. 

The pilot’s theory is that the down-draft 
off the hill quartered to his ship and direct- 
ly into the wind curved over and followed 
the canyon over which he was trapped. It 
is estimated that the cold air stream form- 
ing the settle-draft poured down the side of 
Mount Baldi at a rate of 3200 feet per 
minute and took the airplane down with it 
at that rate. The theory has been advanced 
that the canyon sides sloped steeply and 
tended to let the flow of air follow the chan- 
nel and not build up a cushion of steady 
air which would have broken the fall and per- 
mitted Starbuck to pull up and avoid a crash. 
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MAIL PLANE WITH CLIMB 
ING SPEED OF 750 FT PER 
MINUTE, ENTERS SETTLE- 
DRAFT AT SOO FT ALTITUDE 


sf 
SIDE‘OF * 
MT. BALD! 





SLOPING BOTTOM OF CANYON 
> ORAINS SETTLE -ORAFT, PRE~ 
VENTING “CUSHION” OF STILL 
AIR FORMING AT GROUND 
WHICH WOULD HAVE PERMIT- 
TED THE PLANE TO CHECK iTS 
FALL AND FLY AWAY R 


veel! 











Here is an illustration indicating the settle-draft 
trap which forced Pilot Starbuck down near 
Mount Baldi. 


Airplane designers and engineers have as 
yet been unable to provide a ship which is 
capable of combatting such settle-drafts as 
even the most powerful climbers are help- 
less in the big settle-drafts. 
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Wind Tunnel and Model Airplane in Aviation School 





MODEL AIRPLANE 


STICK CON TROL SJAIRPLANE 


WIND TUNNEL 











— 





The girl at the stick is controlling the model airplane riding in the wind roaring out of the wind 
tunnel at the right in order to gain a clear idea of what is required when taking a ship into the air. 


NEW instruction device has been in- 
stalled for student airplane pilots by 
Professor Roland Spaulding, aeronautics ex- 
pert at New York University who is shown 


Airplane Radiator Caps Popular 
OPULARITY of the airplane is being 
felt in automobile accessory circles as 

evidenced by the increasing number of air- 

plane radiator ornaments and caps. Among 
he popular mod- 
els being shown 
are the hydroplane 
with electric lights 
beaming from the 
cabin windows and 
propeller that 
whirls as the car 
moves, 





above giving members of the first women’s 
aviation school a few pointers on flying. 
One of the girl pupils sits in the chair 
“cockpit” and works the controls which in 
turn manipulate the model Curtiss Robin 
plane. The plane is in front of a wind tun- 
nel and responds to the air currents just 
as a full-sized plane would respond up 
among actual currents of air. The pupil 
can bank and zoom the model plane without 
any actual risk to herself. With this device 
the instructor is able to make many points 
clear to pupils that would otherwise have 
to be shown in the air at risk to the pilot 
and pupil. A mistake in the air often costs 
life and property but a mistake at the con- 
trols of the instruction device can be cor- 
rected adequately without danger. Intelli- 
gent confidence on the part of the student 
pilot is also built up with this device. 
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BOAT THEATRE 


An artist’s version of the float- 
ing movie presenting a pro- 
gram for an audience on the 
banks of a canal in Holland. 


‘A LMOST every canal 

bank in Holland, the 
land of canals and dykes, 
is a prospective theatre 
auditorium for the opera- 
tors of a floating motion 
picture theatre. An enter- 
prising theatre man _ con- 
ceived the idea of building 
a boat which would carry 
the projection apparatus 
and a ground glass screen, 
the entire equipment being 
propelled by outboard mo- 














The projector and 
operator are housed in a 
large steel structure at one 
end of the barge or boat and the screen is 
located at the opposite end. Two seahorse 
motors propel the theatre at a rate of four 
or five miles an hour. 


Soap and Towel Kit for Campers 
UNTERS, fishermen and tourists can 
make good use of this compact paper 

towel and soap outfit. The soap makes a 

good, clean lather as the illustration reveals. 

The outfit is made up in a compact flat 

package which is calculated to fit snugly 

into the pocket of 
any automobile or 
camping outfit. 
Campers losing 
their soap and 
towel will find this 
outfit serviceable 
at all times. 


tors. 


Photo of the floating motion picture theatre for Holland’s canals. 


Signs for Universal Speech 


SE of the gesture language of the deaf 

and dumb as a universal means of com- 
munication by which citizens of every coun- 
try could converse with each other without 
anyone needing to speak any language but 
his own has been suggested in Austria, 
following the recent experience of an Eng- 
lish visitor in a remote village. Finding 
himself stranded there without an interpre- 
ter, the Englishman, recalling his knowledge 
of deaf and dumb gestures, made signs that 
resulted in the village producing a deaf 
native. The Englishman and native “talked” 
by signs without difficulty and the native 
explained his wants to the other natives. It 
is pointed out that the sign language is 
already an international language waiting 
for wider use. 


127 





SEADROMES to “DOT 














The map shows the pro- 
posed locations of Lang- 
ley seadromes, 375 miles 
apart, across the Atlantic, 
a series of mid-ocean 
landing fields which is 
actually being planned as 
the result of successful 
model experiments. 


N experimental 

model has proved 
a success, plans are 
now being made for 
the anchoring between 
New York and Ber- 
muda of the first sea- 
drome for ocean flying 
airplanes and it is the 
hope of the supporters 
that as a result such 
seadromes will even- 
tually dot the oceans 
providing safe land- 
ings for aircraft. 





The one-ton steel model of the seadrome 
was placed in the Choptank River at Cam- 
bridge, Md. The model was one-thirty-sec- 
ond the size of the intended dromes. It is 
essentially a large platform supported by 
hollow steel columns, each ending in a cir- 
cular disk. Air in the cylinders supports 
the platform well above the water and be- 
yond wave action. Speedboats flashed 
around the model without rocking it and it 
is expected that the large dromes will not 
be affected at all by wave action. 


The inventor of the seadrome which he 
calls the “Langley” after the late Samuel 
P. Langley, designer of one of the first air- 
planes, was confident of the success of his 
model. He was formerly a navy engineer 
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The experimental model of the giant seadromes, which may soon form 
the mid-ocean landing fields for a trans-Atlantic passenger airline. 


and now is consulting engineer for an 
eastern concern. 

After devoting sixteen years to his 
schemes and experiments for safe sea bases 
for aircraft he succeeded in interesting the 
duPont and General Motors financiers in 
his plans. They have provided Armstrong 
with three quarters of a million dollars to 
finance his first seadrome which is now 
under construction. 


This seadrome will have a clear runway 
1,200 feet long by 200 feet wide. There will 
be side rooms or quarters as shown in the 
illustrations herewith for hotels, hangars 
and a variety of services. The platform will 
rise 80 feet above calm sea level. No waves 
have ever been reported more than 45 feet 
high so the platform is never expected to 
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An artist’s conception of a full-sized seadrome to house hotels, shops, hangars, storehouses and 


other services. The first full-sized seadrome will 


be awash. The buoyancy pillars will ex- 
tend 160 feet below sea level. 

The engineer, Armstrong, plans to anchor 
his first full-size seadrome halfway between 
New York and Bermuda. He studied hydro- 
graphic charts of the region he had in mind 
and calculated that there must be a high 
place in the ocean floor and with the aid 
of a navy survey ship he found the location 
desired some 400 miles from Manhattan and 
375 miles from Bermuda in a _ virtually 
straight line. The table on the ocean floor 
is six miles long and four miles wide. It 
is only two miles below sea level. The sur- 
rounding depth is three to four miles. 

The difference in depth will make a con- 
siderable saving in securing the 314 inch 
steel cable which will be laid to hold the 
seadrome in place. The huge anchors of 
the round bobbin type will dig into the sea 
floor and prevent drifting of the seadrome. 

Mr. Armstrong hopes to have the Lang- 
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be anchored between New York and Bermuda. 


ley completed and in place by next fall be- 
fore Bermuda’s tourist season begins. 

The engineer expects that as the Langley 
makes financial returns he will construct 
eight similar seadromes between the thirty- 
fifth and fortieth parallels and some 375 
miles apart between New York and Ply- 
mouth, England. The 375-mile distance 
has been determined upon because it is 
an easy jump for any airplane and would 
be sufficient to safeguard trans-oceanic air 
tourists. 

Mr. Armstrong, who is seeing his dream 
come true estifnates that with these sea- 
dromes and the servicing made possible by 
them there will be safe Atlantic air cross- 
ings in as fast a time as 20 hours. If his 
plans materialize as he confidently expects 
and his experiments would indicate, it is 
possible that before many years have passed 
dangers of air travel over the seven seas 
will have been enormously reduced. 
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New Mold Produces Rare Gluconic Acid for Medicine 








NEW MOLD GLUCONIC ACID 








a) 


One of the discoverers of the process of feeding 
glucose to a new mold to cheaply produce valuable 
gluconic acid is shown at work in his laboratory. 


Plan Study of Pole Weather 
URING 1932 and 1933, if plans made 


recently in London are carried out, 
offices and observatories of the world’s 
weather bureaus will be half-deserted. Many 
of the weather experts will be camping out 
in huts or snow igloos or in ships able to 
withstand crushing by the ice floes some- 
where around the borders of the North 
Pole’s ice cap. In 1882 and 1883, by inter- 
national agreement, expeditions equipped 
with weather instruments were sent to dif- 
ferent points in the Arctic. The result was 
a considerable increase in knowledge of 
Arctic weather and of how it affects the 
weather of other parts of the earth; infor- 
mation since found useful in weather fore- 
casting as well as in elaborating theories of 
how different kinds of weather are pro- 
duced. At the recent Conference of Empire 
Meteorologists in London, representing 
weather bureaus and similar agencies from 
all parts of the British Empire, Dr. G. C. 
Simpson suggested that the fifty-year anni- 
versary of this previous study of Arctic 
weather be celebrated by repeating it. 
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HE startling discovery that despised 

mold, popularly believed to be a de. 
structive agency only, may be used to de- 
velop rare gluconic acid, one of the most 
valuable acids known to medical science, 
has just been made by Horace T. Herrick 
and Orville E. May, research chemists of 
the U. S. department of agriculture. While 
looking for fungus growths able to produce 
tartaric acid they discovered the mold pro- 
ducing gluconic acid by a new method which 
reduces the cost of the salt of gluconic acid 
from about $150 a pound to 50 cents a 
pound. The salt is calcium gluconate and is 
regarded as the only calcium salt which can 
be injected between the muscles in the treat- 
ment of certain human ailments without 
causing abscesses. The new mold is fed a 
certain amount of glucose, kept in liquid 
of the right temperature and subjected to 
other processes to produce the rare acid. 


Beautiful Figures Make Letters 
EAUTIFUL figures of girls of a motion 


picture studio are used for making neat 
advertising letters, nineteen of them being 
trained to form large letters by reclining on 
the grass for their sun baths. 














Bathing girls form initials in novel advertising 
stunt for First National pictures. 
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Private Garage Turn-table Is Convenience for Motorists 


HE automobile turn-table has 

been invented to answer the mo- 
torists’ prayers. It eliminates the 
hazard and difficulty of backing a 
car from a garage down a driveway 
to the street. The table may be in- 
stalled within the garage or immedi- 
ately in front of it, saving yard- 
room. It is made in two sizes, 14 
feet 6 inches in diameter for stan- 
dard cars and 24 feet six inches in 
diameter for busses and trucks. There 
is such perfect balance that heavy 
cars can be turned by hand with no 
difficulty or by the touch of an elec- 
tric button. The platform is made of 











Above is a car on the turn- 
table. The driver, by pressing 
an electric button, can turn 
the table so that his car heads 
out of the driveway, thus 











eliminating backing. The table 
can also be turned easily by 








hand. 


Diagram shows the under structure of the automobile turn-table. 


thick planking laid octagonally with half- 
inch space for air circulation. It is securely 
bolted to sixteen radial arms equipped with 
sixteen stout anti-friction bearings traveling 
on a circular track set in concrete. The turn- 
table is particularly useful where space for 
handling cars is limited as in small yards, 
alleys and basements. ; 


Shining Fly Paper Works at Night 


UMINOUS fly paper that lures light- 

loving flies to a sticky doom may soon 
be in use, Lyman Chalkley, Jr., director of 
research of Pedlar and Ryan, New York, 
has informed the [Illuminating Engineering 
Society. Phosphorescent pigments mixed 
with the sticky coating produce a light 
when the fly paper is in the dark. “Photo- 
luminescence is finding an increasing num- 
ber of industrial applications,” Mr. Chalk- 
ley explained. “Phosphorescent materials, 
that emit light for some time after the ex- 
citing light has ceased, are used on life 
buoys, sign boards and house numbers.” 
Fluorescent materials which glow only while 
under the influence of an activating light 
are also finding use. When illuminated by 
ultraviolet light, itself invisible to the eyes, 
they produce visible light used effectively 
on the stage and in window displays, 
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Wireless Cigarette Lighter 

NEW cigar lighter attached to the auto- 

mobile dash board is pressed until a 
red glow appears and can then be removed. 











(Fas 


This dashboard lighter can be removed for use. 
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AMATEUR ELECTRICIAN 
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Edited by THEODORE ALLEN 


Electricity is one of the most interesting fields open to the amateur experimenter, 
and the novel uses to which electricity may be put are endless. In this department 
every month Modern Mechanics presents plans for practical and interesting electric 
articles which can be built complete in the home workshop at very moderate expense. 


Simple Electroplating Outfit Makes Many Useful Articles 


LECTROPLATING, besides being an 


interesting process with which to ex- 
periment, can be put to many uses about 
the shop or home. The necessary equipment 
is simple and easily obtained. 
You will need a source of direct current. 
A small storage battery—even a single cell 
—is satisfactory for ordinary work. A few 














This photo shows the simple hook-up of the 
electroplating bath; the tumbler is filled with a 
solution of the metal to be deposited electrically. 
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wires, a glass jar or large tumbler, a piece 
of the metal you are depositing, and a few 
chemicals complete the outfit. 

First try one of the simplest forms of 
electroplating, that in which copper is de- 
posited. Prepare a plating solution consist- 
ing of a quantity of copper sulphate crys- 
tals (blue stone) dissolved in water to 
which a small amount of sulphuric acid has 
been added. One commercial formula calls 
for 2 lbs. of copper sulphate, 1% Ib. of sul- 
phuric acid and one gallon of water. This 
solution can be used for most metals other 
than iron, which requires a special bath. 
For most work, the amount of acid can be 
greatly reduced. 

The article to be plated is thoroughly 
cleaned to remove grease and other impuri- 
ties. The surface may be polished, if a 
smooth finish is desired. For removing oil 
and grease, a hot alkaline solution is best. 
Some washing soda in hot water will do 
An acid solution or pickling bath is used 
for removing oxides, which are present on 
the surface of nearly all metal objects. 

Suspend the object in the plating solu- 
tion by a wire attached to the negative side 
of the battery. Then to the positive pole 
connect a piece of copper or a coiled-up 
length of bare copper wire, which is sus- 
pended in the plating bath on the side op- 
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Copper Easiest Metal to Electroplate; Good Results Obtained with N ickel 


posite the article being plated. Do not let 
them touch. For copper plating, use a pres- 
sure of one to two volts. One cell of a 
storage battery gives about two volts. 

Nickel plating is a little more difficult 
than copper because so many things can 
go wrong, but it is nevertheless interesting 
to try. The bath consists of a saturated 
solution of nickel ammonium sulphate. 
Slightly over 12 ounces of the salt in a gal- 
lon of water is about right. Use a piece of 
nickel as the anode or positive terminal. 
Use a pressure of two to six volts for a few 
minutes, then reduce to two volts. 





? ‘ 
COVERING DESIGNS 
WITH LACQUER © 











The design on the screen is covered with 
lacquer or shellac, to which the electroplat- 
ed metal does not adhere. After the elec- 
troplating process the lacquer is removed 
and the design stands forth in the original 
color of the screen, all ready for mounting. 








This screen covering for a radio loudspeaker 
was made by electroplating method here described. 


It is well to confine your first electro- 
plating efforts to copper or nickel. 

With an electroplating set-up you can ob- 
tain results that are impossible with any 
other process. For instance, non-conduct- 
ing objects such as flowers, insects and 
small animals, lace, and the like can be 
coated with metal by a simple little trick. 
First paint the surface with shellac or lac- 
quer, and let dry until it becomes tacky. 
Then with a soft brush apply a coating of 
powdered graphite until the surface is a 
shiny black. Graphite is a form of carbon 
and is therefore a conductor. Suspend the 
object from the negative electrode by a 
wire that makes contact with the graphite 
coating, and plate as you would a metal 
object. 

Or perhaps you are building a radio 
cabinet and want some unusual covering for 
the loudspeaker opening. With a copper- 
plating outfit you can produce a grill that 
is out of the ordinary. 
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Obtain a piece of fine screen made of 
tinned wire. Bolting screen such as that 
used in cereal mills is excellent. Cut the 
piece to the desired size and shape. On 
a piece of paper of the same dimensions, 
draw an appropriate design, or you can use 
an illustration from a book or magazine. 
Place the wire piece over this design, and 
fasten with thumb tacks, first placing strips 
of cardboard around the edges so that the 
wire will not touch the drawing. Then, 
with a small brush and shellac or lacquer 
—black or dark-colored lacquer is the best 
—trace the design on the screen wire, ap- 
plying enough to cover the wires thorough- 
ly. Let dry. 

The screen is now cleaned with soap and 
water or other means, and placed in the 
plating bath. Copper is deposited on it 
until a fairly heavy coating is obtained, 
enough to be durable. The copper will 
adhere to the exposed parts of the wire, but 
not to the lacquered portion. After plat- 
ing is complete, wash and dry the screen 
and remove the shellac or lacquer, using 
denatured alcohol for the former and lac- 
quer thinner for the latter. 
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Electric Flasher Dims Lights or Turns Them On and Off 











The completed flasher, con- 
nected in series with the 
lamp it operates, is shown 
in the above photo. 


N ELECTRIC flasher is 

a useful article to 
have about the home or 
store. Its job is to flash, at 
periodic intervals, lights 
used in decorating a party 
table, Christmas tree 
lamps, window display 
lights, and so on. 

There are several types 
of flashers, but one de- 
pending for its action upon 
the expansion of a metal 
strip when heated is the 
simplest to make. 

Necessary materials for 
a flasher that will operate 
a 110-volt, 100-watt lamp 
include a strip of sheet 
brass or aluminum about 
8 in. long and %% in. wide; 
about 20 ft. of No. 30 re- 
sistance wire (nichrome) ; 
a second strip of sheet 
brass about 4 in. long and 








A hole large enough to take one of the 
bolts is drilled in each end of the 8-in. brass 
strip. The strip is then bent so that it forms 
an arch whose center is about 11 in. high. 
The arch is centered on the base, and two 
holes drilled opposite those in the ends, 
Next, cover the strip with the asbestos so 
that it forms an insulating layer, and wind 
on the resistance wire, being careful not to 
let the turns touch each other or cut 
through the asbestos to the metal strip. 
Leave a 1,-in. open space in the center and 
remove the asbestos at this point so the 
strip is left bare. One end of the resistance 
wire is attached to one end of the strip, 
being held in place by the bolt. The other 
end is left free for the time being. 


Mount the strip on the base. Then drill 
a hole, large enough to take one of the 
bolts, near each end of the second brass 
strip, and bend the piece 
into a U-shape, with the 





bends about % in. from 
each end. This will permit 
the hole in one end to come 
about 14 in. above the bare 
spot of the arch, when the 
U-piece is placed as shown 
in the photograph. A _ bolt 
holds it in place. The hole 
in the upper end takes an 
adjustable contact bolt. This 
is simply a brass stove bolt 
held in place by two lock 
nuts. It will be worth while 
to equip the bolt and the 
surface of the strip with 
contact points taken from an 
old automobile spark coil, a 
generator circuit breaker, or 
similar device. 

Wiring of the flasher is 
simple, as indicated by the 
diagram. One end of the 








Adjustment of 
the rate of 
flashing is at- 
tained by mov- 
ing the screw 
closer to or far- 
ther away from 
contact point. 


1% in. wide; a piece of sheet asbestos 7x2 
in.; a wood or fiber base about 3x9 in., and 
miscellaneous bolts, nuts and wire. 


134 





r 


WWW —— 
rie 600 V. 


Cae I ee 











Wiring is simple, as shown in this diagram. The 
source of current is the ordinary house electric 
circuit. The flasher can be so adjusted that it 
dims the light instead of turning it off and on. 
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resistance is connected to the metal strip 
and to one lamp terminal. The other end 
of the resistance goes to the center contact 
(that supported by the U-piece), and to one 
of the power line terminals. The other 
power lead goes directly to the lamp. When 
the flasher first is connected, the resistance 
wire will become hot and will in turn heat 
the metal arch, causing it to expand slight- 
ly. This expansion brings the arch against 
the center contact, shorting out the resis- 
tance wire and causing the lamp to burn. 
Then the arch will cool and contract, break- 
ing the contact and causing the lamp to go 
out. The process is then repeated. Rate 
of flashing is controlled by adjusting the 
center contact screw. 

If less wire is used on the resistance, the 
lamp will not go out completely, but will 
become dim. This action is sometimes de- 
sirable, as where a number of flashers are 
operating different colored lamps whose 
light blends together in ever-changing hue. 
—Walter E. Burton. 


Making Tinted Lamp Bulbs 
ATER-GLASS (sodium silicate) which 
can be purchased at any drug store is 

an excellent color vehicle in which lamp 
bulbs may be dipped for tinting. Use water- 
soluble aniline colors, and add a little 
glycerine to prevent cracking. 





ZINC COPPER 
_LEMON 
* 


CLAY 
a 
BASE 





: 


36 CELL ONION 
BATTERY 


lees 


) 
: | 


| 
| 


| 


Fa 
a3 





i) 


f. 





Inventions for February 





AIL 


How to Make an Ammeter 


3 BRASS SPRING 
~~ THIN BRASS DISK 
—— ow) 





ECURE a piece of %-inch brass tubing 

three inches long, and to either end 
mount cardboard coil ends to hold the No. 
22 magnet wire, of which two ounces is to 
be wound around the cardboard. Three 
layers of wrapping paper are first placed 
between the brass tube and the cardboard 
ends and shellacked in place. Make a 
bracket as shown in the drawing and drive 
a nail from which to suspend a fine brass 
spring, at the end of which is a thin brass 
plate to give the readings. An iron solenoid 
*% by % inches is soldered to the end of 
the brass wire so that it hangs in the mouth 
of the armature core. Make the reading 
scale from paper. By connecting the volt- 
meter to a battery, and taking the battery 
reading with another meter, the scale can 
be calibrated. 


Electricity from Vegetables 
ID YOU know that you can get elec- 


tricity from vegetables? Cut a lemon 
in two and pack some damp clay around 
the base so it will stand upright. Stick a 
strip of zinc and one of copper in opposite 
sides of the lemon, as shown at left. Con- 
nect the protruding strips with copper wire 
to a millivoltmeter, which registers delicate 
currents, and you will find a slight current 
indicated. You can make a battery by cut- 
ting a potato in thin slices and piling them 
up with a strip of copper and zinc between 
each layer. Another interesting battery can 
be made from the halves of 36 onions, con- 
nected as shown with a copper wire run 
down in one side of the onion half and 
then across to the top of the zinc strip run 
down in the other side of the onion half.— 
Dale Van Horn. 
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Product of a “reliable importer” seized in his 
hotel room, a plant for making “old stuff” from 
denatured alcohol. 











A dry officer shows how denatured alcohol is 
cut with water and doctored with creosote and 
burnt sugar, and below, wrapped with straw. 





-— - 


The labeler of original “King 
George’s Scotch” could not do a 
better job than the dry officer at 
work above with captured equip- 
ment of bootleggers who fool the 
public. Carefully checked statistics 
of federal and state officers reveal 
that less than one per cent of the 
“bottled in bond” and “imported” 
liquor reaching the American con- 
sumer is honest in origin. The 
other 99 per cent is counterfeit, 
poison of varying degree, the offi- 
cers declare. The bootleg stuff is 
made in cheap hotel rooms, cellars, 
barns, and even pig pens. 
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Bedroom on Stilts 10 Degrees Cooler Than on the Ground 


HEN A. Winters, a Californian, need- 

ed a cooler sleeping place he built a 
bedroom on top of a forty-foot steel tower, 
up in the air where the breezes are blow- 
ing. The room is large enough for a bed, 
two chairs and a small table. It is reached 
by means of a small electric elevator 
through a trap door in the floor, a con- 
venience suitable for many a two and three- 
story house. Records show that the tem- 
perature at the height of the sleeping room 
averages ten degrees cooler than on the 
ground and it is particularly suited for low 
regions where vapors and fogs lie close to 
the earth. The chamber makes an ideal 
place for reading or studying. 


Electric Device Heats Cheaply 


NEW method of heating homes or 

offices by electricity, using metal radi- 
ators which are never more than comfort- 
ably warm but which are very efficient in 
use of electric current, is being introduced 
in England by the City of London Electric 
Lighting Company. Ordinary electric heat- 
ers, the wires of which are hot enough to 
shine, use more than twice as much elec- 
tricity for the same heating effect, the Com- 
pany’s engineers have found, as do the new 
“dark radiators” which emit pure heat with- 
out wasting energy in light. The electricity 
passes through metal sheets and warms these 
to a temperature somewhat below that of 
boiling water. Air in contact with this 
metal is thus warmed and rises, just as it 
does when in contact with a radiator heated 
by hot-water or steam. This warmed air is 
replaced by colder air from the lower part 
of the room, so that a gentle circulation of 
both air and heat is maintained. An ordi- 
nary office room can be kept warm 24 hours 
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Photo shows cool sleeping room 40 feet above 
ground which is reached by electric elevator. 


a day at a cost of less than fifteen cents. 
Other rooms can be heated proportionately. 


Toy Air Limousine Has One Hundred Fifty Rubber Band Prop Power 





— 





TOY produced by a western 

manufacturer is guaranteed 
to fly several hundred feet. It 
is equipped with 150 rubber 
band propeller power, and has 
a steering wheel, gauges, levers, 
in fact about everything that is 
found on a regular machine. The 
windows are of celluloid and the 








Above is a toy airplane which will fly several hundred feet. 
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passenger department is luxur- 
iously upholstered. 
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‘What’s* What in RADIO 


What is the screen grid tube? 
What does it do? What are 
the advantages of the conden. 
ser speaker? These are a few 
of the questions that occur to 
folk trying to keep abreast of 
developments. Mr. Miller, who 
attended the Chicago radio 
shows, here gives the answers, 


Above is an example of the correct way 
to use screen grid tubes. The three tubes 
in the foreground are screen grid; four 
other tubes are shielded in metal cans. 


WENT to a furniture 


show the other day 
and saw some clever new 
adaptations of radio to 
home decorating. 

And then I went to a 
radio show and saw the 
finest furniture exhibit in 
Chicago. 

That, in brief, is the 
status of the radio business 
in this winter season of 
1929-1930. Radio has gone 
Grand Rapids with a ven- 
geance. There’s no comfoyt in that 
for the dyed-in-the-wool fan who 
helped raise this radio business from 
its crystal detector days, but the lady 
who wants a decorative piece of 
furniture for the home, and the man 
who wants the chain programs, with 
the best possible reproduction, and 
beyond that doesn’t care how the 
thing works, are at last getting their 
innings. 

In the technical field the most in- 
teresting developments of the year 
have been the screen grid tube and 
the condenser speaker, the latter hav- 
ing its first public showing at the 
shows. 

The truth about the screen grid 


CATHODE 


GRID 
(INNER) 


tube lies somewhere between the statement 
of one show salesman that the manufactur- 
ers took it up to give them something new 
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A closeup of a typical 
screen-grid tube, cut 
away to show the various 
units which compose it. 


to talk about, and the 
equally emphatic decla- 
ration of another sales- 
man that it is the great- 
est discovery since Dr. 
Lee De Forest pumped 
the air out of the first 
three - element radio 
valve. Both salesmen, 
by the way, represented 
tube manufacturers. The 

truth seems to 

be that the screen 
grid tube is an ex- 
cellent improve- 
ment when proper- 
ly used, and not so 
good unless a set 
has been specifical- 
ly redesigned to 
take advantage of its char- 
acteristics. The tube, for 
the benefit of those who 
have not seen one, consists 
of four elements instead of 
three. There is the familiar 
cathode, or filament in the 
center, the usual grid to 
act as a valve in intercept- 
ing the streams of filament 
electrons, and the plate, 
which the electrons bom- 
bard, but outside of the 
plate is a fourth element, 
the screen grid, looking 
something like a_ tube 
formed of fine netting. 
Screen grid tubes are not 


PLATE 


exactly new, for Europe has had them for 
four or five years, but the usual European 
design placed the screening grid between 
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the old grid and the plate, instead of 
outside the latter. 

In theory the screen grid tube, as 

used in the radio frequency stages, 
develops a possible amplification of 
forty times the input, as compared to 
an average amplification of 
eight in the old 201-A of 
more or less blessed memory. 
That means that with 201-A’s 
the first tube in the r. f. stage 
amplified the signal eight 
times, or 64 times the origi- 
nal input, and so on. 








In actual practice a couple of manufac- 
turers, through careful design, are getting 
amplification of thirty-five times out of the 
new screen grids, which is close enough to 
the theoretical perfect to make the tube well 
worth while. Careful design, in those cases. 
includes shielding the tube, shielding the 
coils separately, and also shielding the con- 
densers, 

The condenser speaker invented by Colin 
B. Kyle, a California school teacher, was 
the one new thing in reproducers this year, 
and, though fifteen manufacturers of sets 
have been licensed to use it next year, it so 
far appears only in sets made by a sub- 
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EARLE MILLER 





Simplification of tuning has been achieved by 
most manufacturers in the newer sets. In the 
method shown at the left, favorite stations are 
tuned in by simply pressing a button. 


sidiary of the company that financed Kyle’s 


invention. The condenser speaker, how- 
ever, got a good boost at the Chicago show 
when all of the exhibition rooms were com- 
pletely equipped with a broadcast system 
employing them, with excellent results. 

The chief advantage of the speaker is that 
it lends itself to such varied use, though 
this is backed by excellent reproduction, as 
good as any dynamic, magnetic or cone 
type in general use, and better than many 
of them. The speaker is made in standard 
sections, about 8 by 12 inches in size, and 
any number of these sections can be com- 
bined to build a speaker of any size or 
shape. The sections are hardly an inch 
thick, and a half dozen of them assembled 
behind a framed tapestry can hang on the 
wall like a picture. 

Unlike all previous speakers it has no 
moving parts, in the accepted sense, and no 
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Radio Without Dials Can Be Controlled Remotely by Pushing a Button 





REMOTE CONTROL 





come out of Thomas A. Edison’s labora. 
tory, a red light behind a transparent re. 
volving strip, which lights only when the 
station-is exactly tuned. —A- station is 
tuned to maximum volume, and its call 
letters then written on the transparent 








A radio without dials, shown at right, is operat- 
ed by remote control. The control box can be 
placed in any room in the house, as shown 
above, being connected by cable with a motor 
driven selector built into the radio cabinet. 


magnets or coils. A plate of aluminum is 
punched full of little slots, about 4 by 1 
inch, coated with a thin non-conductor, and 
over that is glued a sheet of foil. The metal 
plate is given a negative bias of some 400 
volts, and one side of the radio output is 
attached to the plate and the other to the 


foil. 


One interesting thing about the show was 
the number of makers who are getting away 
from revolving dials and producing a 
straight line tuning device, with a knob 
moving from side to side. An interesting 
improvement, shown on two makers’ sets, 
was a semi-automatic tuner, in which the 
favorite stations are marked on a horizon- 
tal strip of cardboard, the knob is shifted 
until a pointer points to the one desired, 
and the knob is then pulled outward, when 
the connecting mechanism revolves the con- 
densers to the exact point needed to tune in 
that station. 


Another interesting tuning device has 
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Dialless radio, controlled remote- 
ly by automatic tuning buttons. 


strip. Next a screw driver or the edge of a 
dime is inserted in a screw head beside the 
tuning dial, the screw given a half turn, and 
a cam arrangement operates a punch which 
marks an impression in a thin copper disc, 
revolving beside a contact point. Next time 
you want that station the warning light 
will come on when the impression of the 
disc touches the contact point. 

Comparing this year’s New York and 
Chicago exhibitions with the shows of three 
years ago some of the notable changes 
were: 
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utton Condenser Speaker Has No Moving Parts; Can Be Assembled in Sections 


A new development is the condenser speaker, with 


abora- which the set at the left is equipped. It is built in 
ont re. 1 } i §=©6rectangular units 8 by 12 inches in size, which can be 
en the mounted behind pictures or otherwise concealed. 
on is 

S$ call ie sai 

arent SIX ) nee) 


CONDENSER SPEAKER 








Rear view of a set equipped 

with six sections of the Kylec- 

ea tron condenser speaker. The 

TINFOIL COVERING ; polarizer places a high potential of ap- 
proximately 450 volts on the plates of 
the condenser speaker. 


gle storage battery was on exhibition 
—everybody having gone “all-elec- 
tric.” The only dry cell exhibit was 
confined to small flashlight and elec- 
tric lantern batteries. A number of 
cabinet makers exhibited, but con- 
fined their attention to the trade, and 
none offered cabinets for home built 











of a 


the Colin Kyle, inventor of the condenser speaker, is shown " . . 
and shove holding ene of the sections of his invention. The The all-electric extent of the shows 
hich large disk represents an early attempt at a condenser this year is surprising, for apparent- 
lee. speaker, being Kyle’s first model to be produced. ly nothing is being offered for the 
a family that hasn’t had its house 
ight Bakelite panels have absolutely disap- wired, or lives beyond the reach of 
a peared, in favor of wood in practically all _ the electric lighting lines. Of course, there 
of the console models and wood or metal are still large stocks of battery sets on the 
in the other sets. markets, unloaded at sacrifice prices, but 
- P be me was not a single kit or parts maker none of them get into the shows. A typical 
es splaying at the Chicago show, with the newspaper advertisement during the Chicago 
B exception of one manufacturer of short show offered $285 seven-tube console mod- 
wave transmitters and receivers. Not a sin-_ els at $49.50, 
nd 
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Edited by L. B. ROBBINS 


Mr. Robbins is nationally known as an authority on radio short cuts and 
kinks which help the radio fan to save money and perform interesting experi- 


ments. 


Mr. Robbins has operated amateur station W1AFQ for several years. 


Repairing AF Transformer Primaries with High Voltages 


N OPEN transformer primary or even 
a secondary is often caused by the ex- 
pansion of the coil, which eventually causes 














Testing repair with dry cell and head phones. 
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an open circuit. In this case a transformer 
is generally thrown away and a new one 
substituted. By the following trick many 
such transformers can be salvaged and 
made as good as new. 


The break can be healed by the applica- 
tion of a much higher voltage than that 
under which the transformer is generally 
operated. With an AC set this is easily pos- 
sible because the high voltage from the 
power pack can be utilized. For instance, 
if it is the primary of the first audio then 
an excess of about 45 volts is necessary. 
About three times the usual voltage is used 
for the healing process. In other words, 
from 135 to 150 volts will be the thing. 
Lead the primary terminals direct to the 
high voltage of the power pack. Appl) 
this for a few seconds and then test. If still 
open, apply for a longer period and test 
until the circuit is closed. Up to 500 volts 
can be applied to primaries for up to an 
hour. On secondaries give only a few 
seconds. 

Testing can be done by inserting a dry 
cell and headphones in series with the wind- 
ing and listening for the click, as illustrated 
in the photograph at the left. This indi- 
cates a healed circuit, and you have saved 
yourself the expense of purchasing a new 
transformer. 
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Talking Portrait Is a Mysterious Radio Stunt for Party 





HE next time the radio fan throws a 

party he can mystify and amuse the 
crowd by demonstrating this “talking por- 
trait.” For it you will need a framed can- 
vas or portrait, easel, cone type speaker 
unit, receiving set, etc. 

Place two flat metal plates under the rug 
or carpet where the picture is to be shown 
and as far apart as the distance between 
the easel legs. Wire these under the car- 
pet to the loud speaker outlet of the re- 
ceiver. Next, wire the phonograph pickup 
jack of the receiver to a microphone in 
series with six volts of dry cell. Conceal 
all the wiring and have the “mike” in a 
distant point, but where your accomplice 
can see what is going on. If there is no 
pickup jack connect the two mike wires to 
the primary terminals of the first audio 
transformer. 






































Now fasten the speaker unit to the back SPEAKER 
of the picture frame and run the wires care- UNIT 
ges fully back of the picture and down the 
back of the two easel legs to nails RUN WIRES 

easaned driven in the bottom of the legs that 

one ‘we I half - BACK OF 
aan project out about half an inch. That MOULDING 

, is all there is to it. ; 

rs 7 ' 

_ When ready move the easel out and |! The method of wiring 
set it in position so the nails pierce the |} TO SPEAKER _— up a speaker unit be- 
rlica- carpet and make contact with the metal { OUTLET hind a portrait to pro- 
that plates \| OF RECEIVER duce a “talking pic- 
all Es \ ture” is shown above. 
saa This completes the speaker circuit , The portrait rests on 
vd and the accomplice in the basement, Hing ' —_ So cal poo 2 

e . . U ¢ * % 
Bons closet or outside the window can then Mf se SPEAKER een iB Pye te ~s 
Pm talk into the mike. “= UNIT easel legs, unless the 
' legs themselves are 

ey metal. Pegs in the 
used legs make contact with 
ords, MICROPHONE metal plates under- 
hing. — ie neath the rug. 


























» the TIN SHEETS UNDER RUG 
ppl OR CLIP WIRES TO PRIM- Clean Sets Give Better Tone 
still ARY TERMINALS OF FIRST TEN So i i 
test AUTO TRANSFORMER VEN though your radio is enclosed in a 
volts ee cabinet, the parts are not free from 
o an \ ies, dust, which causes considerable noise and 
few “ it loss of volume and distance. A fairly stiff 
+} = small brush of the sort used in cleaning 
ary i = typewriters, dipped in alcohol and rubbed 
oe it briskly over all connections, will remove 
-ated the accumulated dust and corrosion. Do 
sad. ea not get alcohol on the coils. A pipe cleaner 
aul drawn between the condenser plates will 
new Diagram shows the connections to be made in clean them perfectly. If the coil winding 
hooking up the talking portrait stunt. Tin sheets has become loosened, a drop of collodion 
under the rug make contact with the easel. will fasten it—Harold Beebe. 
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Making a Wet Electrolytic Rectifier for High Voltages 











This home-made de. 
vice provides an in. 
expensive means of 
rectifying AC cur. 
rent. 


LIFTING BAR 








The above photo shows the working units of the electrolytic 
rectifier ready for inserting into the mayonnaise jars con- 
taining the solution. Note the convenient handle for lifting. 


HE most inexpensive method of rectifying AC cur- 
rent is by means of the electrolytic or “wet” 


rectifier. But the amateur usually encoun- 
ters difficulty in constructing such a recti- 
fier that will not heat or spark unless it is 
built large and cumbersome. The one shown 
in the photos and sketches overcomes this 
trouble and will easily handle a thousand 
volts or more and run cool hour in and 
hour out. The exact dimensions and con- 


structive layout are clearly shown. 


The case can be made of any 14-inch soft 
wood 18 in. long, 54% in. high, and 61, in. 
wide, outside measurements. This will 
take 12 pint size mayonnaise jars in two 
rows of 6 each. Then cut out 7 strips of 
wood | in. wide by % in. thick and long 
enough to fit inside the width of the case. 
Arrange them parallel equidistantly apart 
and fasten a lifting bar of wood over them 
at right angles to them and down their mid- 
dle. Then boil the assembly in paraffin. 


Cut 12 strips of stiff, pure alu- 


Here is a close-up 
of one of the units 
giving details of 
construction. There 
is nothing compli- 
cated in the build- 


ing of the device. 


ALUMINUM 


pieces is about 2 in. long and with the 
paper cut °4 in. wide will give a resistance 
of between ¥% and 1 megohm. This leak 
is the secret of a cool running rectifier and 
its ability to stand a high load per cell. 
Attach handles to the case ends and to the 
lifting bar. The assembled elements will 
then sit in the jars in pairs and make a 
snug fit. Four Fahnstock clips arranged as 
shown act as input and output terminals. 
Being a bridged rectifier, the input is in the 
exact center and the output at each end: 
lead negative and aluminum positive. Brass 





minum and 12 strips of lead 5 in. 


\ 





] 


by 1 in. wide. Bend over an inch 
of each at right angles. Bolt a 
pair of each to the ends of each 
cross piece except the end pieces, 
to which only a single piece 
should be fastened. Arrange them 
exactly as shown in the diagrams, 


ALUMINUM 
LEAKS | 





one overlapping the other under 
the bolts. Then cut two strips of 
heavy drawing paper and soak it 
in India ink, letting it dry. Punch 


“@TRANSFORMER 
HIGH VOLTAGE-> 














h 


holes where necessary and place 
a strip on each side lengthways, 





TO FILTER 
CIRCUIT 














clamping down under the bolt 
heads. Each section between cross 
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Schematic 


diagram of the rectifier showing wiring: 
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LEAK STRIP 





INPUT OF TRANSFORMER 
TOP VIEW 








Method of mounting the dozen pint mayonnaise jars inside a wooden case is shown in these dia- 
grams, which show cross sections of the completed rectifier ready for use. 


straps connect the two like elements at 
each end cross piece. 

The best rectifier solution known is as 
follows: 

Citric Acid 
Ammonium Citrate 
Ammonium Phosphate 
Potassium Citrate 8 grams 
Distilled Water 1000 c.c. 

Dissolve under gentle heat until syrupy 
and colorless. This has a working voltage 
of 160 volts per cell, breakdown voltage of 
210, critical temperature of 120 F. and a 
life of 69 ampere hours per 100 c.c. of solu- 
tion, A saturated solution of 20 Mule Team 
Borax can be used if desired and works 
well, but its working voltage is less and life 
shorter, although it has the advantage of 
being cheap. In any case fill the jars to 
within an inch of the top and cover with a 
thin layer of Nujol or other mineral oil 
‘o prevent creeping and evaporation. 

Form the plates by applying the 110 AC 
current direct to each cell for about 5 
minutes until the aluminum plates turn 
gray. Then, after all cells are formed, con- 
nect the transformer output to the two cen- 
ter clips on the rectifier. The rectified cur- 
rent is taken out of two end terminals— 


368 grams 
425 grams 
150 grams 
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plus and minus as marked. For pure DC 
it will, of course, have to be then filtered. 
While this rectifier, with its 160 volts 
working voltage per cell, will handle much 
more than 1000 volts it will be well not to 
overload it. If higher voltages are to be 
handled simply increase the number of jars, 
using an even number, until the number 
will be well within the margin of the entire 
working voltage of the assembly. 


Insulating Wire With Shellac 


HE experimenter is often faced with the 

problem of getting a piece of copper 
wire with a thin insulation. If enameled 
wire cannot be procured a length of bare 
wire can be quite well insulated by coating 
it with shellac. Provide a pan of shellac on 
the bench and wind the wire on a spool at 
one end of the bench. Then grasp the wire 
in one hand and draw it off the spool 
through the shellac, wiping off the excess 
with a cloth held in the other hand. Two 
or three such applications with a drying be- 
tween each, will give you a well insulated 
wire for use where too great currents will 
not_be passed. Stretch the wire in a dry 
room until hardened. 
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Gear Shift Guide Aids in Teaching Beginners to Drive 











boson 


Gear shift guide with slot labels is shown above. 





Ice Wells Built on Farms 
66CE WELLS” as cheap refrigerators, 


to carry over a little of the free, 
abundant cold of winter to times when it 
is badly needed in the summer, are under 
test by the U. S. Department of Agriculture 
at its experimental farm at Mandan, N. D. 
For years geologists have known of many 
“ice caves” in various parts of the world, 
in which the water which runs into the cave 
in winter freezes to ice and lasts well into 
the summer if not the year round. In Can- 
ada, some years ago, farmers began to copy 
these natural ice caves in making their ice 
wells, A pit or well is dug in the ground 
and provided with a cover. During the cold 
weather a little water is run each day into 
this pit. This daily “dose” of water promptly 
freezes, gradually accumulating in the pit 
a large solid cake of ice. When the freez- 
ing weather is over in the spring this block 
of ice in the pit is tightly covered, like a re- 
frigerator;. doors being provided so that 
milk, vegetables or other perishable foods 
can be put in and taken out. Such “ice 
wells” last through the summer. These 
wells, requiring very little labor, are found 
very useful as ice house substitutes, 


146 


GEAR shift guide that is especially use. 

ful for beginners learning to drive 
automobiles and for drivers accustomed to 
the Model T Ford has been placed on the 
market. The guide is about ten inches high 
with slots for the gear shift, each slot being 
labeled. It is said that the guide, showing 
just where the shift should be made elim. 
inates fear of getting into the wrong gears 
and begets confidence. The guide is easily 
installed by removing the ball grip, placing 
guide down over the shifting lever, placing 
the lever in reverse and screwing the guide 
to the floor before testing gear locations 
and replacing the ball grip. 


New Angle Tee for Golfers 
NEW tee has been produced for golfers 


which is said to eliminate a number of 
difficulties. The tee, pictured , below, is 
placed in the ground at an angle. It is 
contended that use of the angle tee is con- 
ducive to longer drives as it offers no resis- 
tance to the ball leaving the tee. When the 
club head approaches the ball it strikes the 
angle leaving the ball suspended in midair 
for a clean getaway. There is nothing for 
the club to catch on and consequently the 
tee is not knocked away by the stroke of the 
club. The angle tee is made of colorfast 
fibre and it is claimed that it speeds up the 
game by eliminating time lost looking fo 
tees. 


r 

















This shows the position of tee, ball and club. 
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Salesman Hoists Auto Nine Stories to Reach Prospect 


HEN Edward Horton, stage and talkie 

star, would not grant an interview to 
Ralph Johnson, Los Angeles automobile 
salesman, who wanted to sell Horton a car, 
the salesman tried various means of reach- 
ing the star. He was persistently put off 
and couldn’t even get Horton to look at his 
car. Being reared in the Go-Getter School 
for Salesmen, Johnson solved his problem. 
He had his car hoisted to the ninth floor 
window of Horton’s hotel and there he put 
over a sales talk that, coupled with the ap- 
pearance of the car, sold the actor the job. 


Quiet Buildings Are Planned 

CIENTISTS at the Bureau of Standards 

have begun an intensive study of noise 
as it exists in the city home, apartment 
house or office. 

In order to have accurate data on the 
penetration of noise and unwelcome sounds 
through the walls of the modern home or 
hotel these federal scientists found it neces- 
sary to construct a synthetic noise machine 
—-a device that would make various noises 
of a quality and kind that usually annoy. 
These sounds were then measured. 

By using electric current and quartz 
crystal it has been possible to produce a 
wide variety of sounds for the purpose of 
the tests. Dr. V. L. Crisler has made this 
device and in cooperation with builders 
hopes to be able to give help to those who 
wish sound-proof houses. 

The vibration of the crystal on the walls 
and building materials is being measured 
and figures gathered. It may easily be pos- 
sible within a short time for the individual 
who wants quiet to order the building ma- 
terials that have been marked as to their 
sounding qualities. 

















Ralph Johnson makes his sales talk high in air. 


Waterlily Holds Growth Record 


GIANT-LEAVED waterlily of Japan 

and China probably holds the world’s 
record for speed in leaf-growing. This 
plant, a relative of the Victoria regia of 
South America, expands its four-foot float- 
ing leaves in less than nine days. 


Model of Airship that Successfully Reaches Mars — in the Movies 











ERE is a motion picture 

corporation version of the 
airship that will reach Mars. The 
model for the “prop” ship was 
made under the directions of 
Anton Groat, head technician for 
the corporation which is to pro- 
duce “No, No Nanette” which 
calls for a voyage to the planet 








Anton Groat, technician, shows the ship to Alexander Gray. 
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imple Small ‘ORAPS 





SQUIRREL TRAP 
TIN_STRIP 























This squirrel and 
gopher trap should 
be lined with screen. 


HERE is a lot of good 


By HI SIBLEY 


These old time favorites among trap- 
pers are simple and humane. They 


will trap pets for your menagerie. 
Simple materials, a 


little time, a little 
patience, and you 
can have a good 
string of traps of 
your own! 


SSS Se 
l 


eos 





LEAVES AND DIRT AND 
TWIGS TO COVER TRAP 


7 








sport in trapping small 
animals, especially when you 











make your own traps. Be- 
sides, one never knows just 
what sort of varmint he’s 
going to catch and that adds 
a thrill or two. 





THE TRAP 




















With one exception these 





traps all take their quarry 
alive and uninjured, and they 
may be kept for the home 
menagerie. The diagrams 
illustrate their simplicity of construction. 
Any one of them can be built with ham- 
mer, saw and jackknife, or a shovel. 

Probably the oldest type is the pitfall, 
which is used to this day by natives of the 
African and Siamese jungles for big game. 
In fact, a recent motion picture 
recorded the trapping of a half grown ele- 
phant in this type of trap. For the young 
American, however, a fox or coyote is 
probably as large an animal as he may 
expect, unless he wants to tackle the moun- 
tain lions in the coast ranges. 

The advantage of the snare and sapling 
trap is that it swings the victim up out of 
the way of other animals who might de- 
vour it and also prevents its gnawing its 
way to freedom, 
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film — 








RABBIT TRAP 














SS 


= J MESH 
SCREEN 


With a screen door 
top, this variation of the pit trap 
is infallible for rabbits and gophers. 
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will Catch “Winter Game 





Zz 


CONNECT SNARE TO 
STOUT CORD FROM 
SAPLING 


ABOUT {2" 





~go 


For ridding a neighborhood of ' 
rabbit pests the snare is simple 
and sure. 





URELY TO 
rome ' BURIED BRANCH 
[his type is more spectacular OR ROOT 


in action than any of the others, - 

and works beautifully. Select Cave STAKES DO SO 
’ anita % AY BE REACHED 

a limber sapling in the game ee aaa tae 

country, attach a stout cord oo 

near the tip and draw it down 

to locate position of release DETAILS OF 

mechanism. Drive a stake (A) THE TRAP 

firmly into the ground if there 














are no exposed roots handy, . 
and about 12 inches from it, This shows how the stakes are 
, driven and how the trigger to 
toward the tree, anchor a lim- gpring the snare is made. 
ber green twig with a notch 
near the upper end (C) as shown in the diagram. Now cut a 
cross stick (B), about 12 inches long, sharpen one end to 
engage in the notch of (C) and smooth the other end so that 
the cord loop will slip off when the trap is sprung. From 
the sapling suspend a soft copper-wire snare-noose so that it 
hangs four or five inches from the upright stick (C) which 
holds the bait. To prevent the loop from swinging about, 
put in light stakes against the bottom in such a manner that 
they will not interfere with its action when the catch is re- 
leased. A semi-circular row of stakes around the bait makes 
it impossible to reach it except through the snare-loop. The 
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WIRE SNARE 


SETTING 
THE TRIGGER 


This is the manner in 
which the snare trigger is 
built to spring quickly. 
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Here’s the "Figure Four’’ Trap blocks are nailed to the underside of the S 
tunnels to prevent them sliding into the box 


























wast on at eae with the rabbit. C 
coneree ao For small rodents the wire cone trap is ‘. 
a baffling device. They squeeze into it freely 
: - ; mi 
in quest of the bait, but every time they try lat 
to get out, the wires close on them. Bore a bh 
hole in the end of a wooden box. Around “ 
the edge of this hole insert a series of short a 
wires that are stiff but with plenty of 20 
spring. Bend them toward an apex at the yr 
inner ends, just so they are about half as of 
far apart as the diameter of the hole. The a 
wires offer very little resis. at 
sox HAS Trap- tance to the quarry until it at- U 
R OF SCREEN . 
DETAILS OF . og ad tempts to get out. on 
aoe t I ee tnap = “ The “Figure 4” trap is an mn 
old and tried device, but + 
LETTERS INDICATE ® in 
LETTERS Rece nevertheless a very efficient ho 
wes ae one. It is very good for a 
birds, but burrowing and 
gnawing animals can make 
© their way out without much 
trouble, unless the = 
box is well weight- 
oes ed and the trapper 
I Anh igi le vine arrives soon after 
U\VATAU IOS ® NAAT | Hi) rr. ° 
ee | Ean ian the catch. This 
The old favorite figure four WF can be made with 
trap is shown here with all of the only a jackknife | 
elements that go to make it success- oy ee from sticks about 
ful. To the right is the wire trap. | ! Y% inch square. 
P P WIRES , Larger or small- 
bait should be tied to the stock PERMIT —— oe wit de os 
(C). It is well to wear gloves. ‘Z well. Details of 
The “squirrel” trap is suitable \Z trap are shown Ses 
for rabbits and gophers as well Z at left above 
. oie VW, ove. 
as squirrels and chipmunks. WIRE CONE : 
. —T RAP VY 
Make a box 15 inches long and VG 
. r WA LIGHT TWIGS, COVERED WITH cle 
6 inches square, with one end 4 N — LEAVES 
and the top left open. The top, “ante a yee 
with the end attached, is swung on an th. 
ne 


axis about six inches from the closed an =i 
end. This assembly should be a trifle nar- vats ces 1S — N 
rower than the inside of the box so that it 














will operate freely. ; 
The rabbit trap: In a good-sized pack- WALLS SLOPE 

: : : we a BACK 

ing box cut holes about 6 in. wide by 7 in. 

high opposite each other. Dig a hole deep 

enough to set the box with the bottom of sow 

the openings flush with the ground. Make 

two wooden tunnels or gangways with THE PITFALL 

open tops about 18 in. long to fit loosely PROBABLY THE 

: : ead” OLDEST TRAP. 

in the box openings. These are set a little USED BY SAVAGES 

more than halfway out of the box so that FOR BIG GAME 

the outer ends rest on the ground, but the 

weight of the rabbit entering the box to Be 

get the bait will tilt the outer end up and = Ang here’s the oldest trap known to man—the - 

slide the captive into the box. Small pit in the ground under debris and brush. u 

In 
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Smooth Soap Powder Is Found To Be Highly Explosive 


OAP dust in suspension is violently ex- 

plosive. It is a well known fact that 
many dusts are highly explosive. Accumu- 
lations of dry coal dust are capable of 
blowing up a coal mine; rubber dust, alu- 
minum dust and other industrial dusts are 
explosive but it comes as a surprise that 
soap dust when suspended in air is highly. 
explosive, capable under certain conditions 
of causing explosions that might destroy life 
and property. This discovery has been made 
at the Pittsburgh experiment station of the 
U. S. bureau of mines. The hazard arises 
only in case of suspension of considerable 
amounts of the dust in air as might occur 
in process of manufacture. Ordinary house- 
hold use of soap, however, carries no haz- 
ard whatever. 


Toy Horse Is Easy to Make 














HORSE all ready for the children can 
be made from a pasteboard box, and 
cleverly colored. The picture above will 
serve as a pattern. White paper gives the 
outlines of the harness, worsted yarn makes 
the reins and a lolly-pop stick is the body. 














Dust explosion flask, fitted with automatic tuning 
device and pressure recorder, which is used by 
the bureau of mines in research on dust blasts. 


Insect Pulls 530 Times Its Weight 
SAMSON among insects, able to pull a 

-& toy railway car 530 times its own 

weight or to drag a load of pins 27 times 
its weight, is disclosed in the common ear- 
wig by photographs made by the British 
entomologist, J. J. Ward, and published in 
his contribution to the natural history series, 
“The Wonders of Animal Life,” now being 
issued in England. An average man pro- 
portionately as strong as an earwig would 
be able to pull along the street two railway 
freight cars weighing nearly twenty tons 
apiece or to drag across a plowed field a 
dozen or so saw logs with a total weight 
of 4000 pounds. Earwigs are small, dark 
brown insects, often found in holes in fruit 
hanging on a tree or between the petals of 
flowers. The rear end of the earwig’s body 
is armed with a pair of gigantic pincers, 
although no one has ever seen them pinch. 


Netherlands Army Corps Hauls Big Guns with Six-wheel Caterpillar 











HE latest addition to the 

Netherlands’ army motor 
division is the new six-wheel 
truck with a caterpillar band, 
which was recently tested in 
the dunes with great success. 
This is the first truck of its 
kind to be used in Europe, and 
its powerful engine is capable 
of drawing huge guns up and 
down steep inclines and over 








First test of caterpillar truck in Europe is reported successful 
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rough surfaces thus making for 
rapid transport, 
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Edited by A. NEELY HALL 


Mr. Hall, editor of the Home Workshop department, is especially well known 
to young craftsmen as author of such familiar handicraft books as the “Big 


Book of Boys’ 


Hobbies,” “The Boy Craftsman,” etc. 


This month his plans 


include an electric grill for the kitchen, and a bobsled for outdoor winter sport. 


Easily Made Electric Grill Is Handy Article for Home 


i is one of the simplest pieces of 
electrical apparatus to make, and the 
photograph on page 153 shows a practical 
model for which the following materials 
are required: 1 piece of insulator board 


34 inch thick, 5 inches wide and 7 inches 
long for the base of the heating element, 
12 feet of No. 24-gauge bare nichrome re- 
sistance wire for the heating element, 
7 3/16-inch stove bolts %,.inch long for 

binding posts, washers, a strip of 





[ 
| | 
1 
| 
| 











NO 24 GAUGE 
NICHROME WIRE 











galvanized iron 3 inches wide and 
241, inches long, for the grill frame, 
copper rivets, three pieces of 3/16- 
inch steel rod 4% inches long, 2 
porcelain tube insulators, 9 feet of 
drop cord and an attachment plug. 
If your local dealer in electrical sup- 
plies hasn’t the nichrome wire, he 
can get it for you. 

First, lay out the piece of insula- 
tor board of the exact size shown in 
Fig. 1, with one end notched. Cut 
it out, and locate and drill holes for 
binding posts where shown in Fig. 2. 

Shape the resistance coil out of 
the nichrome wire. Wind the wire 
around a 3/16-inch or 14-inch dowel- 
stick, with turns sinced close to- 
gether, as shown in Fig. 4, then slip 
off the coil, pull out the turns so 
that they are separated about as 
shown in Fig. 3, and mount upon 
the insulator board, extending the 





This drawing gives the dimensions of parts for the elec- 
tric grill, and shows the method of shaping the wire. 
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coil from binding-post to binding 
post, as shown in Fig. 3. Connect 
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Toast Bread, Make Coffee or Fry Eggs on Handsome Electric Grill 


the ends of the drop cord to the two ter- 
minals of the coil, and the wiring will be 
complete. 

Lay out the iron frame in one piece, by 
the pattern of Fig. 5, cut it out with a pair 
of tinsnips, and “fold where indicated by 
the dotted lines. You will see by the photo- 
graph how the upper edge is folded over 
to form a rim. In the same way, the lower 
edge is folded over to form a support for 
the insulator base of the heating element. 
Bend the strip over a sharp edge, and make 
the bends square and uniform. Drill over- 
lapping ends and rivet them. Drill two 
holes for the drop cord and insulators, in 
one end of the frame. 

Slot the ends of the three steel rods, as 
shown in Fig. 6, slip them over the edges 
of the upper rim of the frame, space them 
at equal distances apart, and hammer the 
notched ends to make them grip the rim so 
that they will not slip out of position. 











Here is the completed home-made grill, ready to 
do the work of an expensive manufactured one. 


When you have assembled the frame, 
finish it with a coat of radiator aluminum 
paint, then slip the insulator base of the 
heating element into the frame, and bolt it 
to the lower rim. Wedge the insulators into 
the terminal holes in the frame, and con- 
nect the dropcord to the coil terminal bind- 
ing posts. The grill is néw ready to be 
plugged into the socket and put into service. 


With This Sled You Can Enjoy Thrilling Winter Sports 


EARS ago the bobsled was of little use 

to the city boy who had no coasting 
hill within his vicinity, but the automobile 
has changed the situation, making hills 
available to almost every one. Conse- 
quently, the bobsled enjoys a one-hundred 
point rise in popularity, and a demand has 


been created for plans for home-made bobs. 
Because of requests recently receivec from 
readers, I am presenting plans this month. 

The photograph shows a bobsled with a 
6-foot reach, which seats three coasters 
comfortably, and will accommodate four. 
This is an easy rig to build, and if you are 
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Dimensions of the frame and runners of a sturdy, handsome bobsled are given in the above drawing. 
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Bobsled Carries Three Passengers Easily, or Four With a Little Crowding 








5 


anol 





All set for the down-grade! A fourth passenger can be accommodated without taxing its capacity. 


acquainted with the prices of similar fac- 
tory-built bobs, you will be surprised how 
little the materials will cost for this home- 
made model. The bob requires one piece 
of 2-by-10 6 feet long for the reach plank, 
one piece of 1-by-2 14 feet long for hand 
rails and footbars, one piece of 1-by-3 6 feet 
long for handrail supports, one piece of 
1-by-6 10 feet long for sled runners, one 
piece of 2-by-4 8 feet long for runner cross 
plates and rear bolster, one piece of 2-by-2 
4 feet long for front bolsters, one *¢-inch 
carriage bolt 8 inches long for a king-bolt, 
eight 3-by-3 iron braces for the sled runners, 
and screws for attaching them, 14-inch stove 
bolts for assembling parts, and four 34-inch 
half-oval iron runner shoes 32 inches long 
with screws for attaching them. 

First, build the sleds (Figs. 3 and 4). 
They are identical in shape and size. Fig- 
ure 5 shows a cross-section, Fig. 6 a pattern 
for the runners, and Fig. 7 a detail of the 
The runner pattern has been 


cross plates. 
ruled off into squares to assist you in re- 


producing the curves. Make a similar set 
of squares upon a sheet of heavy wrapping 
paper, ruling vertical and horizontal lines 
with a spacing of 1 inch, to form squares. 
Then locate the curves upon the 1-inch 
squares just as they are shown upon the 
diagram square. 

Saw out the runners close to the outlines, 
then true up the edges with a plane, and 
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smooth them with sandpaper. A wood rasp 
will be helpful in finishing the curved 
edges. Notch the top edge of each runner, 
as shown, to receive the ends of the cross 
plates. Cut the ends of the notches with 
a saw, and split out the wood between with 
a chisel. 

Lay out the ends of the cross plates as 
shown in Fig. 7, to fit the notches in the 
runners. The shoulders thus formed will 
make stronger joints than would be ob- 
tained by letting the square ends into the 
runners. With the ends notched, fit the 
cross plates into the runners, and fasten 
them with screws or nails. Then set 3-by-3 
iron braces in the angles formed, and screw 
them to the runners and cross plates, as 
shown in Fig. 5. Screw a 1-by-2 foothar 
across the bow of each sled as shown. 

Iron runner shoes make a speedier bob- 
sled and protect the wooden runners from 
wearing. Use a 34-inch half-oval iron for 
the shoes (Fig. 5). If your hardware dealer 
doesn’t carry the strips, he will get them 
for you. Each strip must be drilled for 
six screws, and the holes must be counter- 
sunk so that the screw heads will set in 
flush with the surface. If you haven't a 
metal drill-and-countersink, ask a mechanic 
to do the job for you. 

The front bolsters are pieces of 2-by-2 
(Fig. 8). Bolt the lower one to the forward 
cross plate of the bow sled (Fig. 3). The 
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The method of cutting the runners to shape and several other details of construction are presented. 


upper bolster is to be bolted to the reach bolt in place. The bow of the stern sled 
plank. The rear bolster is a piece of 2-by-4 must have check chains, with just enough 
(Fig. 9), with the top edge beveled off. slack in them to permit the stern sled to 
The bevel is necessary .to allow the pivoted follow the contour of the coasting surface 
stern sled free play. Bolt this block to the (Fig. 1). Use a light-weight hammock 
forward cross plate of the stern sled chain, or other strong chain. Fasten two 
(Fig. 4). pieces to the footbar of the sled, and to a 
Square the ends of the piece of 2-by-10 large screw-eye screwed into the under side 
procured for the reach plank (Figs. 1 and of the reach plank. 
2), and plane off the sharp edges and 
smooth them with sandpaper, so that they 
will not splinter. Cut the three handrail 
cross strips out of 7%-inch boards, 3 inches 


Pivot the bow of the reach plank to the 
bow sled with a *%-inch carriage bolt 8 
inches long. Bore the bolt hole 9 inches 


wide and 22 inches long, and bolt them to from the bow (Fig. 1). Place a large iron 
the under side of the reach plank, in the washer under the bolt head, another to come 
positions shown in Fig. 2. Then cut the between the bolster blocks, and a third be- 
handrails of the dimensions given, round off tween the lower bolster block and the nut. 
their edges with a plane and sandpaper, and When you have assembled the bobsled, 
bolt to the ends of the cross strips. take it down and give the parts several 
Pivot the stern sled to the reach plank coats of paint 
with a pair of heavy 3-by-3 hinges (Fig. 1). before you call 
Bolt the hinges to the rear bolster, then the job com- 
locate the positions for the hinges upon the __ pleted. 
reach plank, drill holes for the bolts, and 


Make This Bird Bath Out of Automobile Parts 
HE bird bath shown in the drawing at the right HOUSING 
can be made from a few old automobile parts and = [=~ ae 

a little concrete. The top of the bath is made from the 

clutch housing of a Dodge car, over the bottom of 

which the lower crank case cover of a Ford is welded 

to close the opening, and all bolt holes are welded 

shut. The pedestal is the drive shaft housing of a 

Buick. The top of the assembly is filled with con- 

crete so that a shallow basin about two inches in 

depth is formed. Various parts, as described, can be 

used from other cars as well as those mentioned. By 

running an eighth inch pipe through the housing, a 

connection with the city water supply can be made.— 

Bennett B. Smith. 
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New IDEAS in, TOOLS 











The mitre sawguide which even an amateur can 
operate with accuracy is shown in use above. 


Lock Pliers Have One-ton Grip 


EW pliers have a new usefulness, the 
1 compound leverage delivering a one- 
ton grip at the jaws which are designed 
to fit round, square or hexagon objects. 
An adjusting screw at the jaws enables 
locking them to any object as you would 
a hand vise. This arrangement makes the 
pliers useful for work they never could do 
before. The jaws are of forged steel, hard- 
ened and tempered. The handles are of 
pressed steel with knurled grips. The pliers 
are handy for use on battery terminal nuts 
which have become corroded in place and 
the corners rounded. 


MITRE sawguide which js 

easily operated by even un. 
skilled persons, that instantly 
measures any angle, guides a say 
to make an accurate cut, eliminates 
a T-square and pencil markings, 
that fits any size saw and may be 
used on any lumber or molding, is 
compact and light, and makes pos 
sible a perfect fit after cutting, has 
been placed on the market. The 
new sawguide is intended to save 
time and labor and be of value in 
various kinds of carpentry work. 
The device has been found to be 
satisfactory in furniture making 





SAW GUIDE 
HELD AT ANGLE 


The new mitre sawguide is pictured above © 
show the guide and adjustment clamp which can 
be quickly and easily altered to give the saw 
any desired angle. 





Pliers with locking jaws 
ate pictured at the right 
and above is demonstrated the | 
means of turning an adjusting 
screw to lock the jaws. The pliers 
provide a compound leverage 
for a one-ton grip. 





— 
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N AIR-JACK designed for use of mo- 
A torists and in garages and service 
stations is now being marketed. The device 
is powerful and compact. Cars can be 
raised to proper height by using the com- 
pressed air container and air line as shown 
in the artist’s sketch below. The jack can 
be connected to a service station air line 
and operated without the use of the com- 
pressed air container, if so desired. The 
container is particularly useful to motor- 
ists on the road and the entire equipment 
is so compact it can easily be stowed away 
under a seat with the tool kit. The con- 
tainer can also be used for filling deflated 
tires. Empty containers are turned in for 
filled containers at a 
nominal cost. In using 
the container it is 
screwed to the jack 
hose line and 
the valve of the 
container is re- 
leased very 
slowly. 











COMPRESSED 
AIR 
CONTAINER 


























The new nibbler is pictured in use above. 
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The air- jack and compressed air container. 


New Shear and Hand Nibbler 
NEW shear and hand nibbler for safe 
and accurate making of templates and 

gauges is on the market. It is so accurately 
designed that it can cut sheet metal into 
any pattern without necessitating much 
filing. A few quick, short down strokes do 
the work. The concave cutting knife shears 
along any curved line. The semi-circular 
punch cuts out the corners which are diffi- 
cult to reach. The nibbler is so designed 
that the sheared portions of any width metal 
clear the machine. The device is calculated 
to save considerable time over older meth- 
ods and is especially recommended for use 
in pattern shops and tool rooms when mak- 
ing templates and gauges. It is declared to 
be capable of cutting sheet metal into any 
design as easily as a paper shears cuts 
paper. The device is of all steel construc- 
tion. It is portable and no mounting is 
necessary as it fits any vise. Extra blades 
for cutting intricate shapes are made to 
order. The shear blades are of high grade 
tool steel and can easily be removed for 
sharpening. The blade is 44% inches long. 
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This view shows a few of the 716 employes of 
the Census Bureau recording and tabulating facts 
concerning Uncle Sam’s 120,000,000 citizens. 


By JAMES NEVIN MILLER 


HE familiar principle of the perforated 

paper roll by which player pianos are 
operated is brought into play by experts of 
Uncle Sam’s Census Bureau to aid in the 
gigantic task of tabulating the age, sex, and 
a score of other facts concerning every one 
of the 120,000,000 individuals who make 
up the population of the country. 

Census facts are gathered by field agents 
of the Bureau in house to house canvass 
and forwarded to Washington, where a card 
is made out for each individual. These 
cards are punched with holes opposite cer- 
tain code symbols representing age, place 
of birth, etc. When punched the cards are 
run through electric machines which reject 
them in case any information is lacking, or 
if there is any inconsistency in the punch- 
ing. For instance, if a person ten years 
old has his card punched as being married, 
it is automatically thrown out. 

Punching the cards is in itself a tremen- 
dous task which is greatly simplified by the 
use of special machines developed by 
Bureau experts. Known as automatic gang 
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In this building at Washington the Census Bureau 
is even now preparing a card index record of 
you and your neighbor in the 1930 census. 
punches, they operate at amazing speed. be 
ing able to punch an average of 175,00) 
cards per operator per day. The old type 
punch used in previous censuses only made 
a daily average of between 20,000 and 
30,000 cards. 

Yet the punching of the cards is in itsel! 
only preliminary to the task of classifying 
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the information they 
contain. Here it is that 
the cards pass through 
a machine which has 
ben appropriately 
called the “mechanical 
wizard,” for it does 
just about everything 
but sleep and eat. Offi- 
cially termed the auto- 
matic tabulating ma- 
chine, or unit tabula- 
tor, it can be operated 
at a speed of 400 cards 
per minute and will ~*~, 
record 60 different J : = r* 
facts. The punched PERFORATED CONTROL 
holes in the cards con- BP ve ’ Pan dei) a 
trol the action of the 4 ; 

machine in very much the same way that (4 

the above mentioned player roll operates a 

piano, except that in the case of the tabu- 

lator the machine is electrical and contacts 

are made through the punched holes, rather 

than admitting air through them. 

















so 5 


In the base of the machine are coun- 
ters which tabulate the various kinds of 
information. When all the cards repre- 
senting a certain district have passed | 
through the machine, the totals are auto- 
matically printed on tally sheets. 





The player piano roll is 
; : CS ee eS a familiar example of the 
\-— \ ea 3 : ae ; perforated control system 
; used in tabulating census 
information. The girl in 
the photo above is punch- 
‘ — = ss al ing holes in cards, taking 

A . - vw her information from a 
3 R schedule sheet wrapped 

around a cylinder in 
the front of the machine. 





ureau iy The sheet moves forward 
rd of Es . > one line each time a hole 
>nSUS. 4 : is punched. Holes in the 

aa cards provide openings 
. be Pe | for electrical contacts 
1,000 ; ae I i which operate various 
type . : . : sections of the tabulating 


ade machine the cards pass 
nade ° 

d P ‘ ~ through. A special ma- 
= | — *« MM x : - chine checks the punched 
: ‘ : . “4 - eee cards for inaccuracies, 
tself , - rejecting them if even 
one item is omitted. 








ying . . , . 
: Perforated cards are automatically sorted by this “mechanical wizard.” 
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Exploding Wedge Devised for Rapid Log Splitting Work 





———-— ——-—- 4 














A rail splitter shown using the exploding wedge. 


Cheap Rubber Discovered 
SYNTHETIC rubber that can be made 


for one-fourth the price of natural rub- 
ber has been produced by Dr. E. Kleiber, a 
Basel chemist according to foreign advices. 
His method is said to be based on utiliza- 
tion of mineral oils and their residues, and 
is adaptable for commercial use. 


West 





“ —————————massnes  ~ieen 


Here is spotless station with attendants dressed in white linen. 
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N EXPLODING wedge which expedites 

the work of log splitting and permits 
one man to do a great deal more work with 
less effort than several men has been de. 
vised. In the body of the 12-inch metal 
wedge is a powder chamber with fuse hole 
The powder is concentrated in the shoulder 
which narrows down to the exploding hole 
as shown in the accompanying photog: iphs. 
The wedge is driven into a log in the usual 
way, deeply enough to have the expli dine 
hole well bedded. Then the fuse is lit and 


the resultant explosion splits the log. 


Over Thirty Billion Stars 


VEN our own little corner of the uni- 

verse contains, says a recent estimate 
by the Astronomical Society of the Pacific, 
at least thirty billion stars not unlike ow 
sun. Farther off in space, forming the vast 
spiral nebulae which astronomers discover 
by photographs made through the largest 
telescopes, are hundreds of thousands of 
times more stars even than the enormous 
total of our own star cloud, probably also 
a spiral nebula inside which we live and 
which we see by looking out through it like 
a bird inside a cage. The average human 
eye could see from all parts of the earth, 
the Society’s statement asserts, from 5000 to 
6000 stars. These were the only stars known 
to ancient astronomers. The best modern 
telescopes aid the eye, the statement con- 
tinues, to see about 100,000,000 stars. and 
make it possible to study them. 


Claims Most Beautiful Station in the Entire World 


gasoline 


- ISPENSERS of 

and oil at filling stations 
have come a long way from the 
day when a gasoline pump at 
the wayside or curb was consid- 
ered sufficient to meet the de- 
mands of the public. Most fill- 
ing stations are now artistically 
designed but it remains for Los 
Angeles to claim the most beau- 
tiful filling station in the world. 
This station of spotless tile and 
stone is as immaculate as a bath 
room. The attendants are garbed 
in pure white and all of the fit- 
tings are kept in excellent condi- 
The station is located on 
Wilshire boulevard. 





Modern Mechanics and 





Kay 

actre 
“clas 
wood 
man} 
pron 
their 
ever} 


ork 


edites 
ermits 
x with 
‘n de. 
metal 
hole 
yulder 
: hole 
iphs, 
usual 
O ling 
t and 


* our 
vast 
over 
reest 
ls of 
nous 
also 
and 
like 
man 
arth, 
10 to 
own 
dern 
con- 
and 


rid 
ine 
ions 
the 
» at 
sid- 
de- 
fill- 
ally 
Los 
au- 
rd. 
and 
ath 
bed 
fit- 
di- 
on 


nd 


Canine College Has Some 


Kay Francis, motion picture 
actress, is shown conducting a 
“class in reading” at a Holly- 
wood dog training school where 
many of the screen’s most 
prominent personalities send 
their pets to be taught about 
everything except how to talk. 








One of the students in the dog school is making 
a practice leap with Miss Francis as audience. 
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Star Pupils in a 


_ 








Julius White, one of the directors of an all- 
canine comedy for the motion pictures, is shown 
above rehearsing the company’s chorus girls. 


SCHOOL—the only one of its kind in 

the world—where dogs are instructed 
in the best methods of living amicably with 
their owners, with other human beings and 
with their fellow-dogs, has been established 
in Hollywood, California, and rewarded, in 
the few months of its existence, with an at- 
tendance of more than 200 four-footed 
pupils. No “tricks” are taught, and the ani- 
mals are not prepared for motion picture 
work. They are started on how to stand, 
how to walk, how to sit, how to lie down, 
how to go up and down stairs, how to open 
and close doors, how to go through open 
windows and over fences and walls. 
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Three-Ton Man-Eating Shark Captured With Pilot Fish 














The 28-foot man-eating shark on display. 


Power Source in Freezing Water 


CE-POWER to supplement water-power 

in cold weather, when rivers and water- 
falls are likely to be frozen, is the latest 
idea of the French engineer, M. H. Barjot, 
who proposed some months ago to the 
French Academy of Sciences the practical 
utilization of heat stored in the unfrozen 
water of Arctic lakes or streams beneath the 
surface sheet of ice. This unfrozen water 
remains many degrees warmer, M. Barjot 
pointed out, than the air of the solid ice 
at the surface. He now suggests another 
way of extracting heat from this same water. 
Whenever a pound of water freezes to a 
pound of ice a considerable amount of heat 
is given up, he recalls, just as heat is given 
up when steam condenses to liquid water. 
To utilize this heat of freezing obtainable 
from the water at the bottoms of frozen 
rivers he proposes an engine and boiler 
operated by the chemical compound called 
butane, which is a liquid at the freezing 
point of water but a gas at ordinary tem- 
peratures. In northern countries like Cana- 
da or Norway, streams often freeze on their 
surfaces so that many water-power plants 
shut down although there is still liquid 
water underneath. According to M. Barjot’s 
plan this water is to be pumped into a 
“boiler” containing cold liquid butane. The 
water will freeze and give up heat. This 
heat will boil the butane into gas. The bu- 
tane gas will then operate an engine and 
finally will be cooled back to liquid by the 
cold of the surface ice and the air, 
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T TOOK the crews of two fishing vessels 

9 hours of battling to capture a 28-foot, 
6,000-pound man-eating shark off Santa 
Cruz, California, recently. The shark, , 
female, swam into the nets and after jt 
threatened several times to swamp the small 
vessels, a shot in the head from a small 
cannon ended the fight. The shark was put 
on display with a pilot fish and attracted 
large crowds in San Francisco. The small 
pilot fish shown on the head of the shark 
at the left is credited with being a natural 
spy. These small fish are reputed to lead 
sharks to their prey. After the shark has 
made a killing the pilot fish will feed on 
parts of the victim torn loose in the attack 
It is claimed that the pilot fish will locate a 
school of fish, dart down to the shark at 
lower depths and swim ahead to lead the 
shark to the school, thus betraying other 
smaller fish. 


Mirror in Cap for the Sheik 
ODERN youth has solved the problem 


of the embarrassing necessity for car- 
rying his mirror, for on sale at various 
men’s stores in London is a novel cap in- 
side which is a mirror. All a young man 
must do is doff his cap to see whether his 
hair is nicely slicked and whether he is 
entirely presentable. 


MIRROR 











Youth giving himself a treat in his cap-mirror. 
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Radio Memory Meter Warns “Blind” Aviators of Danger: 


ij 





~EweR ane r 2, Sei . 














An artist’s conception of an airplane flying through 
fog which will be warned of the steeple in its path 
by the memory meter. 


LIND flying such as was recently 

accomplished by Lieutenant Jimmy 
Doolittle will be simplified by the new 
memory meter radio device which acts 
as a depth sounder and transmits a 
radio wave and preserves the echo as 
a warning signal. Colored lights flash 
to indicate the ship’s altitude and warn 
pilots of obstacles in their path. 





Wravie\a\ia12- 08 
TO WARN PILOT 











Experimenters are shown with the radio memory meter for depth sounding from planes to warn pilots. 
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This is the way the finished 
conversion will look before it 
is installed in the engine. 


FTER the war there 

were a good many 
surplus airplane motors 
put on the auction block 
by the government. Among 
these there was one model 
which sold very cheaply; 
namely, the Lawrence C-2 
28 h.p. Penguin training 
plane motor which was 
used to power the clipped 
wing machines used to accli- 
mate the aviators who were 
rushed through the ground 
schools of that day. 

Because the machines never 
flew, in fact were designed 
not to, the engines were built 
with but one throw in the 
crank shaft. This at their 
2000 r.p.m. speed caused so 
much vibration that light- 
plane users, having picked up 
motors at anywhere from $75 
to $125, found they could not 
use them in light 500 Ib. 
planes without shaking the 
fuselage to pieces. — 

< 

Today there are a lot of q 
these new and unused engines 
available for low prices. 

The two throw crankshaft can be fitted in 
nicely in all these motors and will not only 
increase the r.p.m.’s considerably, but the 
engine will fly smoothly, like a Bristol 
Cherub or a Scorpion. The chrome vana- 
dium casting is more than amply strong, 
and will give good service. Cast crank- 
shafts are nothing new—most farm engines 
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Above you'll find a side view 

mechanical drawing of the 

Hickman crank design which 

will give finished measure- 

ments for the diameters and 
web spacings. This fits 
into the space occupied 
by the original one- 
throw crank and makes 
a true opposed motor 
for light planes. 











Don’t experiment with souped up piston clear- 
ances because the head must go back into its 
original place to allow the manifolds to fit. 
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The war-surplus Lawrence 
28-H.P. engine, owned 
by many light plane fans, 
can now be converted to 
a true opposed, smooth 
running power plant by 
the use of the long prom- 
ised Hickman conversion 
plans. Here they are! 


are made with them, and I have built sev- 
eral Lawrence conversions that are ticking 
off the knots in fine style with this kind 
of shaft. 

In order to make a shaft for this motor 
it was found necessary to put bends in the 
connecting rods (outboard motor practice) 
end to lengthen them so that the small 
amount of the bend was taken up again, 
leaving the piston head as far from the 
crank throw as originally. It is also neces- 
sary to make the crank throws very evenly 
balanced. This balancing work is explained 
in detail in Mr. Hodgdon’s motor article in 
the 1929 Fryinc MANuAL. 

The first thing to do is to make a pattern 
for the crank shaft. This work must be car- 
ried out very carefully, or by a pattern 
maker. It must be enough larger so that 
there is metal to cut and trim the casting. 
The pattern can be made of white pine, 
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by 
ORVILLE 
HICKMAN 


Top, the finished two throw crank. Bottom, 
showing cored hollow throws for oil passages. 
Castings for this crank can be obtained by ama- 
teurs wanting to make their own. See article. 
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Modern Mechanics Plane Flies Well With Lawrence Engine Conversion 





—-- 














Here’s an Alco Sportplane, plans for which were published in the 1930 edition of the Flying Manual. 


This ship was built by a M 


odern Mechanics reader from these plans. It shows the installation of 


the Lawrence engine which develops the usual 28 h.p. and gives the ship a performance somewhere 
between that of the old Jennies and the modern Wacos. 


which is soft and easily worked, and makes 
very nice patterns. 

On each end of the shaft pattern leave 
in the center end shaft a small round piece 
of wood which extends for about 114-inch 
for the lathe chucking operation. Holes can 
be cored in the shaft or can be drilled later 
for the oil ducts, just as you desire. The 
shaft shown in the drawing was cored with 
%4-inch cores so that drilling was not nec- 
essary. 


The shaft can be of cast mild steel, 
chrome vanadium, or nickel steel, but 
chrome vanadium steel is recommended, as 
this is what I used, and have had good 
success with. 


After you have your casting, then the 
thing to do next is to study the drawing 
carefully. Turn down the shaft to nearly 
the required size, then cut the threads and 
keyways and bore the shaft for the force 
feed oiling system. If possible the shaft 
should be sent through your local garage 
to a machine shop in a large town where it 
can be ground to size by grinding. This 
is not a too expensive operation and will 
be well worth the trouble it costs you. 
Otherwise the shaft may be finished up in 
the lathe with the very finest of finishing 
cuts so that you get a mirror-like finish on 
the bearing surfaces. 

On the plan view of the crank, though 
no oil holes are shown, so as to avoid con- 
fusion in reading the drawing, a 34 or 
l-inch hole is bored from the front end of 
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the shaft X to the web behind which is the 
designation c-l. Then holes are bored into 
the webs, the cored holes plugged, and the 
bearing surfaces tapped where the bearing 
caps for the con rods are. These oil taps 
should be on the outside of the throw or 
centrifugal force will work to keep the oil 
from the bearing. Remember this: The oil 
holes for the bearings must be on the out- 
side of the throw. 

Next we have the connecting rods to cut 
and bend to shape. After bending they must 
be cut in two and welded again. This is a 
simple procedure if planned before started. 
Take the rod out of the piston and place in 
en old wrist pin. Place the pin in a vise 
and apply heat on the rod one inch from 
the center of the pin forward toward the 
connecting rod end. The best way to apply 
this heat is with an oxyacetylene torch, but 
if this is not at hand, heat the rod in a 
forge to a cherry red heat and bend out to 
a template. This should be so that a point 
334 inch from the pin is offset 15/16 from 
the original center. 

Then it is next necessary to lengthen the 
rods some, because the bend we placed in 
them has shortened them up a bit. Cut the 
rod off on a 2'%-inch diagonal cut so as 
to avoid a butt weld which is not very 
efficient. The rod after the cut is moved 
just 3/16-inch apart and the gap lap weld- 
ed with the acetylene torch. This part of 
the work must be handled by an experi- 
enced welder. 

(Continued on page 202) 
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Mr. Kuns, editor of this department, is principal of the Automotive Trade School 
of Cincinnati, Ohio, and a nationally known expert in his field. He is also editor 


of the Automobile Digest, national auto trade journal. 


This department of 


motor hints is a regular monthly feature of Modern Mechanics and Inventions. 


Correcting Flat Spots on Low Pressure Front Wheel Tires 


FTER several thousand miles of use the 

front tires of the car frequently show 
small flat spots, and as the mileage increases 
these spots grow deeper and finally the 
fabric is cut through. Observations made in 
tire service stations disclosed the fact that 
flat spots on front tires occurred on wheels 
where the tires were out of true, due to 
irregular tightening of the rim lugs. 





TIGHT ENING 


To check the front tires for true rolling, 
it is only necessary to place a jack under. 
the axle, as shown, and place a piece of 
chalk on a block alongside the tire which 
marks the high spots as the wheel is re- 
volved. Through use of the rim lugs, the 
bolts are loosened and the tire position 
adjusted enough by this means to make it 
run true. To take out play or lost motion, 
which would allow wheel; 
wobble on the axle yoke 
and in the cross link of thes 


LUG BOLTS TO 
ALIGN TIRE 


steering gear, is a matter 
ON FELLOE pe gg na, Pole 


USE NEW 
1 


——— 
TO REMOVE LOST 
MOTION © a oe 




















Drawing shows a method of checking tires for true rolling. 
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mainly of bushing renewals. 
Wheel bearings can usually 
be adjusted to take out play. 
The spindle arm is often 
secured with a nut and 
cotter pin. This should be 
an absolutely tight joint 
to keep the wheels aligned. 
It is possible to obtain for some 
of the light weight, popular 
make cars, small springs, anti- 
rattle bolts, and other special 
devices to help take out play. 
These adjustments require lit- 
tle skill or time, and the owner 
gains not only an increase in 
tire mileage, but increased ease 
in steering the car. 
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Electric Heater Helps Start 


ELECTRIC 
~. HEATER 


One method of mounting an elec- 
tric heater to warm up a motor. 


Eliminating Steering Gear Shocks 


VERY seasoned motorist knows the 

characteristic shock which is transmit- 
ted from a road bump back through the 
steering gear and to the steering wheel. 
Much improvement has been effected by 
changing the gear ratio of the steering gear 
and also by designing and utilizing different 
types of gears. The most recent develop- 
ment designed to eliminate this road shock 
is the road shock eliminator now being fit- 
ted to several of the General Motors cars. 
The one illustrated is fitted to the 1930 
Buick. 

The device is placed on the left side of 
the car at the front end of the front spring. 
A special casting is fitted to the horn of the 
left side frame member. Two bolts are fitted 
to the lower end of this horn and four coil 
springs are mounted on the bolts with the 
lower end of the specially designed spring 
shackle being secured between them. 

The shock eliminator or steering modu- 
lator cancels the effect of the front wheel 
shimmy or tramp, while at the same time 
eliminating the road shock from the steer- 
ing wheel. The gyroscopic force which is 
set up at automobile wheels at high speeds 
is neutralized. A small amount of motion 
between the coil springs is allowed for. 
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Car by Warming Cold Motor 


OME cars are hard to start when the 
engine is cold. This is especially true 
of some of the new cars which have not 
been run in enough to have them turning 
over freely when the cold weather hits them. 
Most homes are equipped with an elec- 
tric heater which works on the reflecting 
principle. These heaters may be used in a 
variety of ways to help in warming up the 
engine. 

They may be set on the front of the 
car on a board or the hood may be raised 
and the heat directed against the carbure- 
tor. Some drivers imagine that because a 
car is equipped with a heat control device 
for handling fuel that it ought to start 
easily under any conditions of temperature 
or poor fuel. They forget that in most cases 
no heat is available until the engine is run- 
ning. The only exceptions to this are the 
few cars equipped with electric vaporizers 
or fumers. 

If the heater is used from the front of 
the engine with the automatic shutter, this 
will have to be blocked open. A better plan 
is to raise the hood and work from the back 
of the radiator and allow the shutter to re- 
main closed. 

Heat in the radiator will usually warm 
the engine gradually, as there will be some 
circulation of the cooling solution. When 
the engine is warm the starting motor has 
a better chance as the oil is no longer so 
stiff and hard to turn over. 

The same device may be used in an emer- 
gency to prevent the car freezing in mod- 
erately cold garages. 








With this spring device, steering gear shock is 
eliminated. 
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In this department the Editors of the good ship Modern Mechanics pass along the 
interesting highlights encountered in their work of gathering all the good things that 
make the magazine. You'll meet old friends here—and let’s hear from you, too! 


HE gliders seem to be growing in pop- 
ularity each month. The Duede glider, 
published in the first FLymivc MANuAL, and 
the Northrop Glider, published in the sec- 
ond Fiyinc Manuat, have struck responsive 
chords in the minds of many readers. 
The popular impression seems to be that 
gliders are easy to fly. They are, but just 
what “easy” implies is hard to classify. No 
flying is more trying or requires more 
quickness than the flying of a light powered 
plane. The glider is in the same class. 
{nd this does not mean that light planes 
require a superman to fly them; it merely 
means that light planes are more given to 
that abstruse aerodynamical term known as 
“floating” than are the large, high powered 
streamline bricks that so many of the trans- 
port ships are. Anybody can fly if there 
is power enough to snake a fellow out of 
the holes. A flyer is needed at the stick 
of a light ship—but the idea that he must 





be a superman, or other than a good ten- 
hour flyer is ridiculous. 
Here’s a letter with a couple of photos. 


Modern Mechanics and Inv. 
Editorial Dept. 
Robbinsdale, Minn. 
Gentlemen: 

I have taken a couple of pictures in our 
workshop of the Chicago Glider Club, that 
might be of interest to you and your read- 
ers. The one picture shows two of our 
members placing the ribs on the spar of 
our primary glider. The other shows the 
president, Mr. Hess, in the center explaining 
the rib detail of the Northrop Glider which 
appeared in your magazine, and which we 
expect to build this winter. 

We all read your magazine and find the 
construction articles very interesting and 
instructive, however at present we are limit- 
ing ourselves to building gliders. 

Very truly yours, 
J. Y. Guinter, 
Vice Pres. 


(Continued on page 170) 











In this snap shot duo you see J. Y. Guinter, Vice Pres. of the Chicago Glider Club, using Modern 
Mechanics to explain some points on wing rib construction, and members at work on a glider. 
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You Can Learn 


HYPNOTISM 


...or No Cost 
TRY FREE 5 DAYS! 


ON’T be unpopular, lonesome, or unhappy a minute 

longer. Now you can make your life what you want 
it to be—now you can win admiration, success and big 
money—through the strange power of hypnotism. I'll show 
you how to use this great force to = 3 you master every 
situation or The Five Day Trial is FRE 

In just a few hours I'll teach you the hidden secrets of Hypnotism 
—the methods used by the great operators—the amazing things you 
ean accomplish once you understand this mighty power. You can use 
it to overcome obstacles, ac ey your fondest ambitions and become 
MASTER of yourself, frien and acquaintances—either sex. 

See for yourself how iypastie m can banish fear, worry and opposi 
tion—-improve your memory—increase your earnings—and force 
others to give you the good things in life you deserve! 

In his startling NEW book, The 0 
Science of Hypnotism, world famous Mysteries of Hyp- 
hypnotist—Prof. L Young—reveals notism Revealed 
the most carefully guarded secrets of How to Hypnotize at 
this fascinating subject He not only a Glance. 
explains the methods of noted hypno- Susceptible Subjects 
tists, step by step—but tells clearly all How to Hypnotize by 
about the nine stages of Hypnotism, the Telephone. 
Hypnotic Mirror, Mental Telepathy, how How to Give an En- 
to select your subjects, magnetic healing, tertainment 
methods of hypnotizing, how to waken How to Make Others 
the subject, how te make money out of Obey You 
hypnotism! Overcoming Bad 
Try 5 Days FREE—Send No Money 

So confident are we that Prof. Young r Do Dozens 
and his great book will quickly teach _of Hypnotic Feats, 
you the science of hypnotism, that we Use of Hypnotism in 
will send you a copy without one cent Operations. 
in advance! Simply clip and mail the 
coupon below When the book arrives pay 
the postman the special low price of 
$2.50 plus few cents postage. Then test 
the powers of Hypnotism 5 days! If not 
amazed and delighted return the 
and meney will be refunded at once. 
Mail the coupon now. 


Dept. B-421. 800 N. Clark St., Chicage ' 

OFeankiin b, —_— ee ee 
Franklin Publishing Co., Dept. B B- 421, } 
800 No. Clark St., Chicago, Ill. 

Please send me your amazing new book—The Science of 
Hypectism —by Prof. Young. When the book arrives, I'll pay the 
postman only $2.50 plus postage If I am not satisfied after 5 
days’ trial, 1 may return the book and you are to refund my money. 
Name 
Street , . 

Sta 
a If you are ‘likely to be yostman ca 
La ti i ond we rhe pay agree aura s. Customers outs 
s send sh_wi with th order 
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Letters from the Shop Mail Box 
(Continued from page 169) 


Here’s the letter we sent in reply: 


Mr. J. Y. Guinter, 
Chicago Glider Club, 
4250 West 21st Place 
Chicago, Illinois 
Dear Mr. Guinter: 

We are very much obliged to you for 
sending us the photos of the Chicago Glider 
Club in operation, particularly as to the 
shot showing Modern Mechanics in use. 
We are entering those for early publication. 

Yours to the ceiling, 


THE EDITORS. 





OU MODEL 

Making fans 
will be interested 
to see the portrait 
of Kenneth Bron- 
aldo Murray, 
contributor of 
many of the good 
features carried 
by Mopern MeE- 
cHanics. In this 


issue Mr. Mur- Kenneth Bronaldo Murray 
ray has an article 


called “Building a Model Rocket Plane.” 


Even shows how to make the rocket yourself! 








My 200 Passenger Plane 


(Continued from page 47) 


DO.X in this respect, with its airscrews 15.9 
feet above the waterline. This is equally 
important for the engines. In the 1926 sea- 
plane meeting at Warnemunde a DOE 
type flying boat was taking part in com- 
petitions when a wave broke over the engine, 
filled the carburetor with water and put the 
engine out of action, just when full power 
was required for getting off. 

In the DO.X type pilots and mechanics 
are increasingly safe from seas washing 
over their positions. At the same time, com- 
fort, endurance and ability to carry out re- 
pairs in rough weather are all increased. 

These figures, admittedly, enable us to 
form no final judgment as to the economic 
value of the new type. I will have to wait 
until the DO.X is used in the regular air 
iraffic before I will really be in a position 
to say that the ton-kilometer costs so-and-so 


much with DO.X. Then I will be able to 
(Continued on page 178) 
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SPORT OF 
A THOUSAND THRILLS 


AGER power under in- 
stant control — speed 

that leaves the car-parades 
behind —lightning response 
to throttle and brakes 
—these are just a few of the 
thousand thrills of motorcy- 
cling. Ask any Harley-Dav- 
idson rider—he'll tell you of 
dozens more. And they are 
all yours at low cost, in a 
Harley-Davidson “45”—the 
wonderful Twin at a popu- 
lar price. 
Let your dealer show you 
the 1930 features of this mo- 
torcycle — try the comfort- 
able, low-swung saddle — 
get the “feel” of this won- 
der Twin. Ask about his 
Pay-As-You-Ride Plan. 


Mail the Coupon! 
for literature showing our full 
line of Singles, Twins, and Side- 
cars. Motorcycle prices range 
from $235 f. o. b. factory. 


MARLEY- 


HARLEY-DAVIDSON MOTOR COMPANY 
Dept. MM, Milwaukee, Wis. Name 








Interested in your motorcycles 
sted ir . : 
Send literature. Address 








My age is [J 16-19 years, [J 20°30 years, [J 31 years and up, 
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Visible by ies The very atest discovery in the 
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eten- 
box, 








Made 
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NOVELTY BADGES SURPRISE MATCHES 
More fun_ than 

fighting with your 

wife. Look just 

pemacee Sia se? 

tches. Put 

in ‘beses ‘Just like Tee 
light h ts = ite a by 
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NOSEBLOWER 


When some men bio’ 
their noses it sounds like 





pr 
time and peeling off a senuine. bill 
or two from the outside of the roll, 
the effect created will found 
be all that can be desir 
postpaid: 40 Bills 20c, 120 for 
or $3.50 thousand postpaid. 


MAGIC NOSE FLUTE 





gealnudty 
be, handkerchief. 

}— blow your 
and your friends will think they beard a P—-— 
engine or something. You can blame the 
hideous noise to your having a very bad cold 
and keep up the fun as long ss you >} 
PRICE 10c, "3 for #6, 


Serpent's Eggs 


contains 12 eggs 


e 

. and once you ve mastered 

y all kinds of music with facility 
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wo no or any other rument, 
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BLANK CARTRIDGE PISTOL 


test 
typeof Ficcleens 
epocarence alone 


Borefae. W When load. As it 
be as effectivens 
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IO t.0 D.« 


35¢ LOOK: 
Ax 





very 7 el 

lighted with it 

id, Curious and interest. 

ing. Lots of pleasure as well 

as very useful. It is a double Microscope for ex- 

amining the wonders of nature. It is aiso an 

Glass, a Stereoscope, a Burning Lens, a Reading 

G , a Telescope, a Compass, a pocket Mirror. and a 

Laryngoscope—for examining eye, ear, nose and throat. It 

is worth all the cost to locate even one painful einer in the 

eve, Folds flat and fits the pocket. Something grest—yoy 
one. Don’t miss it. Sent by mail. nas 


Watch Charm $1.00 ........ 


tion of a real 
tol: actully free 
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eae like = regular pistol. Pull the trigger and it goes off ric al 
io beet i ype: illustration shows position for loadi: 

pan 8 of ~ steel, nickel plated, octagon barrel, hand 
gtaved handles, a in box with Cy ing rod. PRICE $1.00 
NK CARTRI S,50c Per box of 25 (shipped by express.) 


PISTOL CIGARETTE CASE 


It looks like a deadly weapon, but it is merely a novel 
‘igarette Case. This clever contrivanc 
has proved itself better than the rea! thing 
in many an aw kward encounter. Great 
fun “sticking up” your friends y 
squirm and protest it might be! 
Pull the trigger and the sli 
open disclo ~ ng 
tus cizarettes. Well r 
light and co! 
Rn —4 only 2 « 


POSTPAID 25¢ 











You easily make 8 highly sensitive detoste, 
hone by using thie Transmitter Button to « 
he sound waves. You can build your own ¢ ute 
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ne s, 
elsewhere. Remit by Coin Money Order, Check or unused U. S., Cana- 
dian and Foreign Stamps for all articies listed above. See next page also. 





Shooas or ey to reproduce speech without sound waves. 
JOHNSON SMITH & CO., Dept. 949, RACINE, wis. 
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BOYS! BOYS! BOYS! 


Throw Your Voice 


Into a trunk, under the bed, under a table, back of 
the door, into a desk at school, or anywhere. You get 
lots of fun fooling the teacher, ‘policemen, peddlers, and 
surprise and fool all your friends besides. 


THE VENTRILO 


is a little instrument that fits in the mouth out of sight. 
Cannot be detected. It is used in connection with the 
above, and with the aid of this wonderful DOUBLE 
THROAT, or VENTRILO, you can imit: ite many kinds of birds, animals, ete. Remember 
you get everything for ONLY TEN CENTS—a booklet giving you full instructions how 
to become a ventriloquist and throw your voice, the Double Throat, or Ventrilo, andour 


¢ 600 page catalog of novelties, tricks, puzzles, masks, books, etc., 
‘ig KEL SENT POSTPAID TO ANY ADDRESS FOR ONLY 10 cents 


Rubber Chewing Gum »|MAGICIAN’S BOX OF TRICKS 





Apparatus and Directions for a Number of Mys- 
terious Tricks, Enough for an 

Entire Evening’s 

Entertainment. .......+.+++ 


ae ANTONE CAN DO ‘THEM 
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Rubber Tacks... . . . Box LJe|Rubber Cigarettes. Price per Box. 20¢ ic Ox oo dovemies changes into coin 
; ner denomina 1e 
Rubber Cigars, Price Ea, 10c|Rubber Matches. Price per Pkg. 10 . L E TRIC °K (a coin is dropped into a giass of water and when the water is poured out 
he coin ha ——— and is found epmew ere else); the RIBBON aang joe Y FROM 


as 
it goes with reai THE MOUTH TRICK (a seemingly enc so oup ly of colored pi bbons comes 
U. Ss. BAB v TAN K ae be its == oe out of your m m5 the DISAPP EAR NDKERC! HIEF 7 ‘handkerehiet held 
Most remarkable toy eve i ° Ww IZARD "S RING COIN TRICK; the EN. 
vented. By d 
back 














found underneath jast. 
PHANTOM CARD TRIC K, or_two from five leaves ns. 
trick. In addition to the above. a number of other f nd 
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up and starts to grow in few minutes. Taken 
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of toys will my dene ot of the most wonderful cumin RE jochee long. . 
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THE NEW POTATO PISTOL 


This is surely the most ingenious of 
all air TTF For ammunition ALL 
NEED IS AN ORDINARY 
POTATO, and that isn’t hard to 
. Merely place the point of the 
barrel of the pistol into a potato, as A He 
shown in the illustration, withdraw ss ,.5 om 
the pistol and fire. Nothing could § ; , taining 250 Par- 
be simpler. It fires quite a distance. . 
ff with a report like a air gune, and aad 
Sere le abecbutely nodenger. Wellacd ctrcuaty h chiefs, Lots of harmless fun and 
made entirely of metal. Price Postpd. Only 35c. . «ts, ete, “So \amusement wearing these 


Great Fire Eater | SQUIRT ROSE fais 2 path 


em. - 
A great trick by pfusely illus. Sent |enameloid illustrated 
“ aan : y ¥ 
Fa, Goonies j addres seo far only 10c, 3 copies tor 25ce. Y | Price only 25¢ Postpaid. 
fire from mouth, to ‘6é 99 7 
the horror and con- ( P g The Little Giant Typewri ter 
stenation of all (igs Cm A First Class Writing 
uite harmless. Ali) € A iad Machine For $1. 
apparatus neces- TS My lite! 
sent complete ’ + \— . pete Male woperrin tr, 


sary 
nbox for ONLY 30c. p. pd. JOHNSON SMITH 


7 q : awe 4 be a di y 

SEEBACKROSCO PE "2 t pense ved to t 
,= nd use of o'gity 4 seventy-five 
: ‘ ‘ jollar machine, ‘o such persone we 
Place this DE A REAL STARTLER. This is the 4 - confidently recommend 
clever instru- as one most popular of ail equirt tricks. The ant. Itis strongly m 
ment to your ‘av — in your coat looks so fresh and b 
eye, yousee what t that everyone is tempted to inhale 
the o delightful perfume. Then is the mo- 
ment to press the bulb. Geewhillikene. 
Don’t they jump? There is a very long | most frequently used are so grouped as to enable one to wene rapidly, the numerale 
cunber tube i... t easily reaches to tne | 1 to 10, and the punctuation marks being together. ith th u 
a Pas et of your cost or trousers, and the | your best girl typewritten love letters, 
= thinks. you are looking. Just like hav- ulb is levee. “enowsh to make as dosen | any kind of work not re 
mg eyes at the back of es head. shots Sas one loadin ——™% PRICE 25¢ | we send « tube of ink and 
PRICE 25c¢ each, or plete $1.50 by mail postpaid to any address in “the wartde 


former at te JOHNSON SMITH & CO. °2 Racine, Wis. 


Oe 
or 


















































1D 
Thank You for Mentioning Modern Mechanics and I nventions jor February When Writing to Advertisers 173 








Ill Teach You 
To Dance 


—at home without music or 
a partner or the Trial is Free 


=S—I'll teach you in a few hours—at home—in private— 

how to learn all the modern dances—Charleston, Black 

Bottom, Valencia, Canter, French Tango, St. Louis Hop, 
Latest Waltzes, Fox Trots, etc., or the trial costs oy nothing. 
I'll train you to be an easy, confident dancer by a system 
80 clear, so simple, so complete that you will soon start dancing 
gracefully—even though you've never danced before. 


Dancing Made Simple as A-B-C 


You will be surprised to see how easily you can learn to dance 
by our simple chart system. Every dance is explained step by step 
with charts and diagrams. You can't ogo 4 g0 wrong. The 
directions are so easy to follow, and t ~4 pictures are so clear, 
that you'll be dancing before you know 

It isn’t necessary that you understs nd music or even have a 
piano, phonograph or radio. Our remarkable system teaches you 
a very simple system of timing yourself. It tells how to know 
by the music what kind of a dance is next, how to start on the right 
beat, how to follow the music, how to be graceful and feel at ease, 
how to get rhythm, how to lead or follow, how to stand correctly, 
how to gain confidence, how to become popular. In fact, in a short 
time this remarkable course should make you one of the best 
dancers in your set. 

If you want to become a perfect dancer—if you want to be 
popular—learn to dance at home this new, easy way. 


Think of the Good Times 
You Are Missing 


Every time you turn down an invitation to a dance, you are 
missing hours of fun, enjoyment and pleasure. Dancing is the 
best of the social accomplishments. If you are a good dancer, 
you will be the most popular person in your set and get in« ‘tations 
to all the parties. Why not learn to dance and share the splendid 
times others are enjoying? 


Try for 5 Days FREE 


Just send your name and address and we'll send the complete 
course—323 pages, 49 illustrations, by return mail. When the 
postman hands you the book, pay him on!y $1.98, plus the delivery 
charges. Try the course for 5 days. Then if not satisfied, return 
it and your money will be refunded. Mail your order now! 

—— 
| Franklin Publishing Go., Dept. A-300 7 
800 N. Clark St., C hicago 

Please send me your complete ec —— "Dancing Made Easy” —~823 pages, 49 
Mustrations. When the book arrives I'll pay the postman only $1.98. p!us delivery 
charces. If I am not estisfied after 5 days’ trial, | may return the book and you 
are to refund my money 


* likely to be out wh a sateen calls, send $2.00 with coupon and we'll 
pay 1 ya livery —. Custe penere U.t 
ee oe 


must send cash wi 


ja 





GENTS-Represent tHe Carlton une 


“Americas Best Paying Proposition 


SELL FROM A 
MILLION DOLLAR STOCK 


Shirts, Neckwear and Underwear. Gs 
No Substitutions, 4 Hour Shipping A RY) 
Service. Highest Commissions.,~ - ff O 
Bonuses. Profit Sharing. are 


Biggest Company. A le’ “op 
CARLTON MILLS "5 <a 
114 FIFTH AVE. | 


W YOR * 
NEW AL, G Ny Cf se 


Coupon, & , 





IRINT Yourd 


Cards, Stationery, Advertising, Labels 

paper, circulars, tags, ete. Save 

and time. Sold direct from factory 

Junior Press $5.90, Job Pr 

Rotary $149. Do popular raised printin 

like engraving with any of our presses 

Print for Others, Big Profits 

nae for itself in a short ti Easy 
ules sent. Send for catalog of pres 

THE KELSEY CO., B-9, Meriden, Conn. 


Learn Public 
Speaking 


At home—in spare time—20 minutes a di a day. 
t 2, 


outfits, and all details. 





Overcome *‘s' 


NORTH AMERICAN INSTITUTE, Dept. 2052 
3601 Michigan Avenue, Chicago, filinos 


SMMNANY 





>> SS SSS 


PATENTS 
Protect Your Ideas 

















Write for Instructions, 
free on request - - or 
send drawing or model 
for preliminary exami- 
nation of Patent Office 
records 


Promptness Assured with Best Results 


CARL MILLER 


PATENT ATTORNEY 


FORMER MEMBER EXAMINING CORPS, U.S. PATENT OFFICE 


263 McGILL BUILDING, WASHINGTON, D. C. 





Thank You for Me 


ntioning 
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To those who think 


Learning Music is hard- 





PDERHAPS you think that 


taking music lessons is like 


taking a 
isn’t any longer! 


dose of medicine. It 


As far as you’re concerned, 
the old days of long practice 
hours with their horrid scales, 
hard-work exercises, and expen- 
sive personal teachers’ fees are 


over and done with. 


You have no excuses—no ali- 
bis whatsoever for not making 
your start towards musical good 


times now! 


For, through a method that 
removes the boredom and extrav- 


agance from musical lessons, 


you can 


ow learn to play your favorite in- 
strument entirely at home—without a 
private teacher—in half the usual time 
~—at a fraction of the usual cost. 


Just imagine . 
a method that has made 
the reading and playing 
of music so downright 
simple that you don’t 
have to know one note 
from another to begin. 
Do you wonder that 
this remarkable way of 
karning music has _ al- 
ready been vouched for 
by over a half million 
people in all parts of 
the world. 


Easy As Can Be 


The lessons come to 
you by mail from the 
famous U. S. School of 
Music. They consist of 
complete printed instruc- 
tions, diagrams, and _ all 
the music you need. You 
study with a smile. One 
week you are learning a 
Creamy wa'tz—the next 





mastering a stir- 

ring march. As the lessons 

continue they prove easier 

and easier. For instead of just scales 
you are always learning to play by 
actual notes the classic favorites and 
the latest syncopation that formerly 
you only listened to. 

And you're never in hot water. First 
you are told how a thing is done. Then 
a picture shows you how, then you do 
it yourself and hear it. No private 
teacher could make it clearer or easier. 

Soon when your friends say “please 
play something,” you can surprise and 
entertain them with pleasing melodies 
on your favorite instrument. You'll 
find yourself in the spotlight—popular 
everywhere. Life at last will have its 
silver lining and lonely hours will 
vanish as you play the “blues” away. 


New Friends—Better Times 


If you’re tired of doing the heavy 
looking-on at parties—if always listen- 
ing to others play has almost spoiled 

the pleasure of music for 


you are 








Pick Your Instrument 


Piano 
Organ 
Ukulele 
Cornet 
Trombone 
Piccolo 
Guitar 


Hawaiian Steel Guitar 
Sight Singing 
Piano Accordion 
Voice and Half 
Speech Culture 
Harmony and 
Composition 
Drums and Traps 
Automatic Finger 
Control ‘ 
Banjo (Plectrum,5- list of 
String or Tenor) 
Ttalian and German 
Accordions 


you—if you’ve been en- 
vious because they could 
entertain their friends 
and family—if learning 
music has always been 
one of those never-to- 
come-true dreams, let 
the time-proven and test- 
ed home-study method of 
the U.S. School of Music 
come to your rescue. 
Don’t be afraid to be- 
gin your lessons at once. 
a million people 
learned to play this mod- 
ern way—and found it 
easy as A-B-C. Forget 
that old-fashioned idea 
that you need special 
“talent.” Just read the 
instruments in 
the panel, decide which 
one you want to play, 
and the U. S. School 
will do the rest. And 


Violin 
Clarinet 
Flute 
Saxophone 


Harp 
Mandolin 
*Cello 








bear in mind no matter which instru- 
ment you choose, the cost in each case 
will average the same—just a few cents 
aday. Nomatter whether you are a mere 
beginner or already a _g00 od performer, 
you will be intere sted in learning about 
this new and wonderful method, 


Send for Our Free Book and 
Demonstration Lesson 

Our wonderful illustrated Free Book 
and our Free Demonstration Lesson ex- 
plain all about this remarkable method. 
They prove just how anyone can learn 
to play his favorite instrument by note 
in almost no time and for just a frac- 
tion of what old slow methods cost. The 
booklet will also tell you about the 
amazing new Automatic Finger Control. 

Read the list of instruments to the 
left, decide which you want to-~ play, 
and the U. S. School of Music will do 
the rest. Act NOW. Clip and mail this 
coupon today, and the fascinating Free 
Book and Free Demonstration Lesson 
will be sent to you at once. No obliga- 
tion. Instruments ouppiied when needed, 
cash or credit. U School of Music, 
2622 Brunswick Blig. New York City. 


U. S. SCHOOL OF MUSIC 
2622 Brunswick Bldg., New York City 


Please send me your free _ book, 
“Music Lessons in Your Own Home,” 
with introduction by Dr. Frank Crane, 
Free Demonstration Lesson and par- 
ticulars of your easy payment plan. I 
am interested in the following course: 


Have Y 


Instr? 
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—its a knockout 
Scientific Boxing 
wins every time 


“The bigger they are, the harder they fall,” said 
crafty Bob Fitzsimmons—he knew that science 


beats mere brute strength every time. 

You can go up against much bigger and stronger men and 
beat them to a easie if you know the science of boxing. 

And it’s not hard to learn. In fact, it’s easier to learn 
boxing by the scientific Marshall Stillman System than 
by old-fachioned hit-or-miss methods. : 

The Marshall Stillman System of teaching is based upon 
the principles of boxing employed by the world’s best fight- 
ers. You will marvel at how easy it is to strike punishing 
blows, to guard, feint, duck, block, when you know these 
principles. 

All the lessons are illustrated 
expert boxers. ; 

When you have learned the principles of hitting, guard- 
ing, etc., you are taught SHADOW BOXING. Each 
round combines the best blows and guards used in the ring 

—the Jack Dempsey Triple, the Benny Leonard Triple, the 
Fitzsimmons Shift, the Mike Donovan Double Blow, etc. 
You are taught valuable hints on in-fighting, boxing a 
taller opponent, ring generalship, and the secret tricks used 
by famous professionals. 

The course includes .a complete set of Muscle-building 

treathing Exercises with instructions on Training. 

JIU-JITSU AND WRESTLING. The lessons we give you 
in Jiu-Jitsu will teach you how to cripple any thug you may 
encounter—to disarm him, to break a strangle hold, to throw him 
if he grabs you from behind. In Wrestling you are taught the best 
holds, such as the Gotch Toe Hold, the Stecher Scissors Hold, the 
Headlock, etc 

With this course we give you FREE a History of World Fam us 
Boxers—their pictures, ring side views, and descriptions of their 


style, inside stories, et 
—_—_—— 


Complete Course $ 
Plus 


BOXING J. 


Jiu-Jitsu and Wrestling Postage 


This course originally sold for $5. Over 70,000 enrollments now 
make this sensational price possible Don't send a penny now. 
See the 10-day trial offer in coupon below. WE ARE GOING TO 
PROVE THAT WE CAN MAKE YOU A GOOD BOXER BY THA 
SCIENTIFIC MARSHALL STILLMAN METHOD IN A VERY 
SHORT TIME. Mail the coupon now 


MARSHALL STILLMAN ASSOCIATION 

Dept. 2-H, 247 Park Avenue, New York, N. 
Send on 10 day approval complete Self Defense Course. I 
will deposit $2.97, plus postage, with postman. I will return 
course in 10 days if not satisfactory and money will be refunded. 


| Name 


each step is posed by two 


a ee 


Street and City ° ceese 
| (Outside U. 8S. A | 





34 Lesson 
Drawing Course 


The biggest value you ever saw 
advertised anywhere «+... ... 


Haven’t you often wished that you could draw cartoor 
illustrate some idea, sketch some pretty face, etc. ? 

You can do all of these things. One of America’s 

most famous Cartoonists and illustrators has de- 
veloped a great, simple system for success in all 
branches of Commercial Art. This system has 
revolutionized the entire theory of drawing. It 

means that drawing can be as easy for you as 
writing—much simpler than learning short- 
hand, bookkeeping or typewriting. We 
are now placing this original system for 
learning Drawing, Art and Cartooning, 
consisting of 34 lessons with over 500 illustrations, 
within reach of every one If you will devote a few 
hours each week to the Course WE ABSOLUTELY 
GUARANTEE that you will learn to draw and 
draw well before you have half finished the Course 
If we fail to make this claim good, we will refund 
every cent paid us. By eliminating a large office 
force for answering correspondence, expensive cata- 
logs, etc., we are enabled to make a priee of $2.98 
the cheapest price ever known for a high-grade. 
home study course. Learn to draw. It is a big 
asset, no matter what field you are in, 


Just ord th se and 

on arrival pay postman SweQVS 
plus a few cents postage, payment in full order the 
for the entire Course and Drawing Outfit. once, we 


If not entirely satisfied, return within five will include a draw. 
days and we will Refund Money. Address: ing outfit, consisting 


of artists’ pencils, pens, 
LEDERER SCHOOL of DRAWING, paper, erasers, thumb 
Dept. 336-U Chattanooga, Tenn. 


tacks, etc., enabling 
you to go to work with. 

Orders from outside the U. S. A. are 

payable $3.28 cash with order. 





cutany additional cost. 














1930 Flying Manual at All Newsstands. 


Learn Without Study 


Read Your 
Way toa 
Better 
JOR 








Electrical 
Engineering 
Revised Edition 


Opportunities 
now open in Electricity 
Electricity is the power behind radio, 
telephoning and telegraphing; it fur- 8 Volumes, 43 ‘ 
nishes power for vast industrial plants; 3200 Illustrati 
and is probably the most important | qoiq stamped 
subject in the world today. Binding - 
This new edition of Electrical Engi- ‘ . 
neering is full of important money Jiffy Index—V 
making information so arranged that instantly availa 
you can at once understand how to do trical subjects f 
many electrical jebs. Fit yourself for ered, including 
advanced electricai work by referring radio practice 
to these facts, through the JIFFY you send now 
INDEX which makes them instantly include FREE 
available. No long hours of study; sulting member 
no tedious grind; put your finger on | the American 
the facts you want to know and do Society 
it QUICKLY. 


Eight Big Books Shipped FREE 


The American Technical Society, Dept. £2320 
Drexel at 58th St., Chicago, Il. 
Send me the 8 big books on electri 
neering for free examination. I will | 

| few cents delivery charges and if 

that these books will raise my pay ! 

the few cents | send you $2.00 and after that $3.00 a 
delivery charges, until a total of only $34.80 has beer 
look them over, | Otherwise I will return the books col 











Yes, just your 
name and address 
brings ALL of 
these books to you 
atonce. Pay only 


read them, test ten days and will owe you nothing 
the Jiffy Index, sending now, in order to get the met 
find out anything the Americen 

you want to know 
before you decide 
to keep them. 


Name 


mployer's 
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BREAK INTO AY! 


The 

Quickest 
Surest, 

Easiest Way! 


Everywhere you hear people say. 


“GET INTO AVIATION 


NOW—IT’S GOING TO BE THE BIGGEST BUSINESS IN 


THE WORLD!” 


What are YOU doing about it? Don’t you know 


ATION // 


what your next step should be? I'LL TELL YOU! I'll show you how to break into aviation the Quickest, Easiest Way! 


Be a Radio Telegraph Operator! 


VERYBODY is excited 

about aviation! You hear all 
kinds of advice. “Be a pilot” say 
“Take a course in ground me- 
hanics” recommend others. That’s 

it goes. Everybody realizes that 
fascinating business is 
under his very feet. 
part is that nob dy 
should do to “‘break 
easily! Yet 
should 


some, 


‘mushrooming” 

the tragic 
just what he 
aviation quickly and 
OU and everybody else knows they 
SOMETHING! 

BIG FIELD IS WIDE OPEN 
_Luckily, there is an amazing 
eld open for the fellow who 
its to get into aviation NOW. 

ne tell you why! Aviation will 

be safe when planes can be: in 
onstant communication withland. That 
nt. It is the only way to avoid 

1 flying uncertainties. Big avia- 

pee om Byrd and others say 

rts confirm it. U. 8S. Government 


knows 


Les to be a fact. 
RADIO TELEGRAPHY is the only 
mmunicate between land and air. 
is the Morse or Continen- 
as used by railroads, ete 
the air, it is transmitted 
ithout landlines 


witno 


Great Demand for Operators 

Already many planes are equipped 
with code apparatus. Passengersoncom- 
mercial lines demand it. For safety’s 
sake, the U. S. Government may even make 
it a law that aeroplanes must be equipped 
with telegraph equipment. 

What is the result? 

A great demand now exists, and will con- 
tinue to exist, for TRAINED TELEGRAPH 
OPERATORS of the air. Where will they 

from? Railroads, ships and commer 
houses already employ thousands of 
ope rators at big There is even a short 
of operators in 
V FORCE OF TRAIN 
BE DEVELOPED AT ONCE 
THESE IMPORTANT JOBS—many of which 
pay steady salaries of $100 to $150 a week 

It’s Easy to Learn the Code 

To fill these positions, you only need 
a knowledge of the code. Strangely, this 
code is not difficult to learn. In f 
since the invention of the famous Teleplex 
the master instructor, it is quite simpl 

Teleplex is an instrument. ‘Truly «a mat 
velous one. Because it teaches you the code 
without lessons ; —— 

4 to school, qwi 
long correspond- 
course. Teleplex 
teaches just as you would 
be taught by an expert 
telegrapher giving personal 
instruction 


Mr. R. G. 
Dear Mr. 
Please send 


tion through 


ne under 


telegraphy. 
self for a big paying job. 
no oblig 


When you receive your Teleplex—when you 
have a chance to marvel at this clever ¢ 
trivance that replaces old teaching metho:-s 
—YOU WILL AGREE THAT IT IS THE 
ONE REAL PRACTICAL WAY OF 
LEARNING THE CODE! 


AVIATION NEEDS YOU! 


Don’t fail to get all the facts about this 
amazing new way to break into aviation! 
Don’t be one of the fellows standing on the 
outside ‘‘looking in’’ a few years from now! 
It’s just as easy for you to be employed in 
one of the many big pay, fascinating jobs 
now open in aviation telegraphy 


MAIL COUPON TO-DAY! 


I guarantee to prove to you that a big 
opportunity is waiting! Simply fill in and 
mail coupon I'll send interesting, attrac- 
tive booklet describing this big chance 
ABSOLUTELY FREE! But be sure to act 
to-day! Big special offer if you write quickly. 


R. G. Miller, Suite G. S. 


THE TELEPLEX COMPANY 
72 Cortlandt St., New York City 


———=—— CLIP HERE AND MAIL!IOOenrrm—™, 
Miller, Suite G. S. 

Teleplex Company, 72 Cortlandt St., New York City. 
Miller: 


facts about breaking into avia- 
Tell me how I can fit my 
I understand this places 
whatever. 


me all 


ation 
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WURLIIZER 


THE WORLDS LARGEST MUSIC HOUSE 





200 Years A go Ssx00 town ot 
Saxon town o! 
g Shoeneck lived 
Hans Adam Wurlitzer, Master Violin Maker. 
His shop was a gathering place for musicians 
of the time, for he was a true craftsman 
When he died his shop passed into the 
hands of his eldest son, and for seven 
generations, down to the present day, . 
the descendants of Hans Adam Wur- 
litzer have carried on his work a 
Todav in every Wurlitzer instrument 
you will find a quality, a char- 
>» acter, that could not come from f 
mere excellence of manufacture. / 
It is the heritage of these 
Seven generations of music 
craftsmanship, 


TY 


any Warlitzer Instrument 
in your 
Own Home 


OU may now have any 

Wurlitzer instrument for 

anample free trial in your 
own home. Examine the instru- 
ment, show it to your friends, 
play it as much as youwish. No 
obligation to buy—no expense 
for the trial. We make this 
liberal offer because we want 
you to try for yourself these 
wonderful instruments, the re- 
sult of 200 years’ experience in 
musical instrument building. 
Easy payments are arranged to suit 
your convenience. This is your 


opportunity to try a famous Wur- 
litzer instrument in your own home. 


Send for 


New Catalog 


‘The greatest musical catalog ever pub- 
lished! Over 3,000 articles—every 
known instrument described and illus- 
trated; many of them shown in full 
colors. Gives you lowest prices and all 
details of Free Trial, Easy Payment 
plan. All sent FREE—no obligation. 


Send this Coupon 


Spe eeeteeetsie CO 


My 200 Passenger Planes 
(Continued from page 170) 
compare her with other airplane types and 
decide whether DO.X comes up to the ex. 
pectations I have of her from the economic 
point of view. But one must have time for 
all this. For the moment we must be satis. 
fied with the great engineering success—and 

hope for the best. 

At the moment we are carrying out tests 
with crude oil engines at the wharf ar 
Friedrichshafen. If the results are good— 
the fuel consumption of the Diesel-crude- 
oil-aeroplane-engine only amounts to 3.9 
pounds per h.p. hour—the DO.X, equipped 
with engines of this kind, would have a 
radius of action of about 3600 miles. 

That is all I have to say about the future! 














THE RUDOLPH WURLITZER CO., Dept. 2192 
117 EB. 4th St., Cincinnati 


Send me. absolutely free. your new illustrated catalog, with 
prices and description of every known musical instrument. 
Also tell me how I may try any instrument in my own home 
and pay for it in small monthly sums. No obligation. 


Name 
Address 
Cy seen 


Instrument 


(Copyright 1929, The Rudolph Wurlitzer Company) 





YOU CAN BUILD THIS 
Model Gas Engine 


on your lathe in 
YOUR OWN WORKSHOP 
We furnish all the Castings, 
full size drawings, etc. 
Send Se coin for 
circular about 
WALL CASTINGS 
for Model Gas Engines 
Bore 1'/'’, Stroke |',’" 
ELMER WALL Weighs only 2 Ib 
5900 N. Fairfield Ave. Chicago, ll. 





1. What is the largest seaplane? (See 








soa sr a 
Feeeipt of ici pa eaatieg 


OGILVIE PUBLISHING CO. 
S7 Rose St. Dept. g New York 





— — 


PATENTS 


BOOKLET FREE HIGHEST REFERENCES 
PROMPTNESS ASSURED BEST RESULTS 
Send drawing or model for examination 
and advice 


WATSON E. COLEMAN 


724 9th St., N. W. Patent Lawyer Washington, D. C. 


> 
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Think of it! FIVE HUNDRED FIFTY-NINE MILES over rough mountainous country burning only 

ELEVEN GALLONS OF GASOLINE. Imagine more than FIFTY MILES to the GALLON. That 

is what the WHIRLWIND CARBURETING DEVICE does for D. R. Gilbert, enough of a saving on 
just one trip to more than pay the cost of the Whirlwind. 


THEWHIRLWIND SAVES MOTORISTS 


Mituions OF Dowars YEARLY 


Whirlwind users, reporting the results of their tests, are amazed at the results they are getting. 
streaming into the office telling of mileages all the way from 22 to 59 miles on a gallon, resulting in a saving of from 
25% to 50% in gas bills alone. 

Mark H. Estes writes: “I was making 17 miles to the gallon on my Pontiac Coupe. Today, with the Whirlwind, 


I am making 355/10 miles to the gallon. Am 


I glad I put it on? I'll say so!” 


Letters keep 


, 


. P. Goerzen writes: “I made an actual test both with and without a Whirlwind, getting 1312 miles without and 
346/10 miles with the Whirlwind, or a gain of 21 miles to the gallon. The longer the Whirlwind is in use on the 
machine the better the engine runs, has more pep and quicker starting. It makes a new engine out of an old one, and 


starts at the touch of the starter button.” 


R. J. Tulp: “The Whirlwind increased the mileage on our Ford truck from 12 to 26 miles to the gallon and 25% 


in speed. We placed another on a Willys-Knight and incr eased from 12 to 17 miles per gallon.’ 


Arthur Grant: “I have an Oakland touring car that has been giving me 15 miles to the gallon average, but I can 
see a great difference with the Whirlwind, as it climbs the big hills on high and gives me better than 23 miles to the 


gallon of gas, which is better than 50% saving in gas.” 
W. A. Scott: “I had my Whirlwind for three years. 


Winter and summer it gives the same perfect service, instant 


starting, smoother running, and what I have saved in gasoline these last few years has brought other luxuries which 


I could not have afforded previously.” 


Car owners all over the world are saving money every day with the Whirlwind, besides having better operating 
motors. Think what this means on your own car. Figure up your savings—enough for a radio—a bank account—added 
pleasures. Why let the Oil Companies profit by your waste? Find out about this amazing little device that will pay 


for itself every few weeks in gas saving alone. 
FITS ALL CARS 

In just a few minutes the Whirlwind can be installed 
on any make of car, truck or tractor. It’s actually less 
work than changing your oil or putting water in the bat- 
tery. No drilling, tapping or changes of any kind neces- 
sary. It is guaranteed to work perfectly on any make of 
car, truck or tractor, large or small, mew model or old 
model. The more you drive the more you will save. 
SALESMEN AND DISTRIBUTORS WANTED 

Free Sample and $100.00 a Week Offer 

Whirlwind men are making big profits supplying this 
fast-selling device that car owners cannot afford to be 
without. Good territory is still open. Free sample offer 
and full particulars sent on request. Just check the 
coupon, 


WHIRLWIND MANUFACTURING CO. 
999—91-A Third Street Milwaukee, Wis. 


GUARANTEE 
No matter what kind of a car you have—no matter how 
big a gas eater it is—the Whirlwind will save you money. 
We absolutely guarantee that the Whirlwind will more than 
save its cost in gasoline alone within thirty days, or the trial 
will cost you nothing. We invite you to test it at our risk 
and expense. You are to be the sole judge. 


FREE TRIAL COUPON 


WHIRLWIND MANUFACTURING CO., } 
999—91-A Third Street, Milwaukee, Wis. 

Gentlemen: You may send me full particulars of your Whirl- | 
wind Carbureting device and free trial offer. This does not 
obligate me in any way whatever 


( Check here if you are interested in full or part time 


salesmen position. 
cme SD anal eo Sanne — 
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Enioy the Thrill of Making 
Things Easily and Quickly 


with the NEW 1930 








' Electric Handi-Shop 


Acomplete motorized workshop for craftsmen including all necessary equipment for Circular Sawing, Wood 
Turning, Scroll Sawing, Sanding, Drilling, Grinding and Buffing. Full instructionsand blue prints furnished. 
sturs 


y Las £/ ‘The Practical Low Priced Delta : 
MOULDING CUTTERIE 


nati 


That All Woodworkers Have Been Waiting For pact 
This new “Delta” moulding cutter is taking woodworkers by storm. ee 
And no wonder! At the amazingly low price of $15.00—here is uic 
offered for the first time a practical moulding cutter—safe and efficient—that in- j a 
corporates numerous features previously found only in thé most expensive tools oln 
oper 


Nothing Else Like ~~ ge both 


Cuts Over 50 Moulding Shapes he a 


With Only 4 Sets of Blades 
Equipped with “High Speed” (not carbon steel) blades 
that produce over 10,000 cuts per minute at 3500 R.P.M. 
Blades require no individual adjustment. Quickly and 





easily locked into place. Finest quality workmanship ani 

materials throughout. A real practical tool—not a toy 

Ae penn | complete with ee. wr 7" guiding work 

and guarding cutter, cutter heac sets of “High Speed 
Cutters,” table insert collar, wrench, and full directions — . cone oe 
all for $15.00. (Made in 2 sizes—for 14” and 54” arbors— 
75e extra for 54” size.) 


Produces Beautiful Work 
Easy to Operate 


With only 4 sets of knives, this remarkable 
Moulding Cutter produces over 50 attractive 


moulding shapes. Ideal for shaping outward 
curved edges of all types—oval, half round, ED EZ ka” 
circular on table tops, strips and furniture. 
Simple to operate. Guide fence covers cutting 11 12 13 
knives and insures maximum safety. 


Send Coupon on Next Page az Ke 
For FREE Illustrated Catalog mie r 


DELTA SPECIALTY COMPANY, Dept. N230 
1661-67 Holton St. . Milwaukee, Wis. 
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Woodworking Units 


OF HOME CRAFTSMEN, FACTORIES, 
SHOPS, CONTRACTORS 4nd FARMERS 


yy 


The Delta Handi-Shop is a complete, rug- 
ged practical workshop that enables you to 
make things quickly, easily and efficiently. 
Craftsmen, artisans, farmers, mechanics— 
all who use wood in their daily labors or 
spare-time hobbies—are delighted with the 
sturdy construction, splendid 

efficiency, and moderate cost 

of this Delta equipment. 

They appreciate keenly in the 
“Handi-Shop” such exclu- 

sive constructional features 

as the Patented Tilting 

Tables, Automatically-Oiled 

Bronze Bearings, Heavy U- 

Shaped Lathe Bed, and Cir- 

cular Saw Raising Lever. 

Send coupon for complete de- 

scription of this remarkable 

workshop. 

New Woodworking Units 

The introduction of the Delta 

Jointer and Circular Saw 

Units marks a new era in 
moderate-priced woodwork- 4-Inch 
ing equipment. Now, for the Jointer 
first time, are available 
sturdy, practical machines in 
compact, convenient form at 
price levels astonishingly low. 
The individual units are built 
ruggedly to give years of 
heavy service. Both incor- 
porate many special features 
of great value. The combi- 
nation unit affords a com- 
pact, convenient arrange- 
ment which permits sawing 
and planing in one 
quick operation. Either 
Jointer or Saw can be & 
operated separately or 
both together. Welded steel stand of con- 
venient height. All three units are fur- 
nished with or without motor as desired. 


10 Day Trial — Easy Terms 
Combination Circular 


For complete details and full description of - 

the new 1930 Delta line, send coupon for & PR ne oy seme aod qi Saw Unit 
FREE illustrated literature. Shows many — a i 
items of interest to those who work with 
wood. You will learn, also, how you can try DELTA SPECIALTY COMPANY, Dept. N-230 

any Delta equipment for 10 days under actual 1001-67 betton Oe. taleeenene 1 eal 

working conditions at our risk. Choice of Please gend me FREE. illustrated literature describing 1930 model 
three convenient payment plans. Mail cou- any A) a ET 


_e Eas: 
pon TODAY! Sho 0 Moulding Cutter 
O 4 Jointer Units O 8 Circular Saw Unit 
O Combination 4” Jointer and 8” Circular Saw 


D O I am interested fee eed for home use 
s QO I am interested for shop and professional use 


Division of Name...... , 
1661-67 Holton St. . Milwaukee, Wis. 
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THIS DIAL 


and make up to $20.00 
OVERNIGHT RIGHT 
IN YOUR OWN HOME! 


cimply turn the switch with a full set of batteries (20) 

the table und = take 2 vernigh Ralph Baron 

nda makes 5 1 € c ring batteries >roesel 

1 after starting 1 a small way. You 
plar 


Pocket 90c Clear Profit on Every Battery 


! Service Station Charger which saves 


e invente an 
to 60% in electric current, yet handles more batteries 
e time than similar outfits. Millions and millions 
tteries in daily use b ut owners everywhere. 
principles of Ser Charger 


op up all 


$s. 00 Senate You! 


No Special Experience 
or Education Required 
makin m y soon $ 
full or spare time 
requires f attention 
ofits t your pocket 


$85 a Week for 
eperation McDermott 
effort mn your part ew dollars You are the best 
We ship complete outfit on receipt $5.00. ee 
Tools, and Extra Equipment tion is now bringing 
Sastades Without — Rn oe 


ey with practically 
mer of we chareer 3 e benefit 2° effort 
¢ pen business 


liciting—no 
glad to give you 


FREE Book Telis How to Start! 
Full or Spans Time 


1 ‘ree copy of my 
Re a how hundreds 

like yourself have es 

in their own busi 
eseription of my amaz 

n Charge Find out 

pli n for blishing you 
Pay field Clip the 


fbivese Me Personally, 


Cc. F. HOLMES, 
Chief Eng. os Elcetrie Works 


se Dept. P 
4912 N. Clark St., | = Til. 


= Holmes, 4912 N. Clark St., Dept. P, Chicago, 
Pret 


Rush ni i 1 Book “Big 








TOBACCO HABIT 


BANISHED 


FOR THOUSANDS OF MEN 
QUICK, SURE, LASTING RESULTS 


In most cases Tobacco Redeemer relieves craving for to. 
bacco completely in a very few days. An absolutely safe, 
dependable, and thoroughly reliable treatment. No matter 
how long the habit, or in what form used, all craving for 
tobacco usually vanishes when this pleasant, ine xpensive 
treatment is used according to simple directions 
treatment has helped thousands and should help you. Your 
money returned without argument or question if not satis 
fied. Write for free explanatory booklet and proof of what 
Tobacco Redeemer has done for men addicted to the to. 
bacco habit. Send post card or letter today. 


NEWELL PHARMACAL CO. 


Dept. 867 Clayton Station St. Louis, Mo. 





IcKS 

[CALS 
SCIENTIFIC oK ES 
NOVELTYCO. 


M@OMIPARK PLACE.N.Y.C. Bost Si 





2. Who recently flew over the South 
Pole in an airplane? (See page 100) 





BOOKS SENT FREE! 


Only fifteen minutes a day with these WON- 
DER BOOKS will prepare you for a good 
—~ = in _ Pas 2 veart Mee 
an rehitectura! Jrafting from 
For Beginners straight lines to important, complex pl 
Written so you can *cp a@ atime! Built especially for beg 
understand every for men with only grammar schooling. I 
word, by 18famous ing room practice plus engineering made és 
+ a4 Ar- and clear! 
c eluxe, 
flexible binding: Big Field—Big Demand—Big Pay! 
1750 pages, 1050 Competent Draftsmen are ur 
blue prints, charts building ~ manufacturing 
pap ey That's just the beginning—for draftemen have 
fortateancement Pleasant, fascinating w — 4 ens 
Learn quick with these booke—send c 
set FREE, and eee for yourself! 
A year's Consulting Membership in the 
American Technical Soctety nou en 
Sree to ail readers of this famous C yclo- 
pedia of Drafting. ae say that's 
worth more than cost of books. 
Amcrican Technical Soviety 
a D-2320, 58th & Drexe! Ave., Chicage 


a Techn'eal Soslety 
Dept. D-2320 58th & Drexel Ave., Chicago 
Send for 10 days’ e use Per bond set of DRAFTING 
In return for mailing this promptly ser ! Ul 
“Modern American Homes,” tes, exteriors 
lans I will pay the few cents delivery charge 
yooks in 10 days e you nothing. 2 
He send $1.80 after f y then 
‘ ] ! 
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Mk of the world works for a living—works Thus is what Prutzman Did 


’ : 1e 
hard, too. gut that doesn't vy ss — “A friend asked me 
to. Why not play for a living ‘ Do somet cmp. if I could play the 
you like to do, and make it pay you big money. Plenty - Hawaiian Guitar. I 
men and women who had a hard time to get along six months told him I'd only been 
ago—are now making from $50 to $100 a week—playing their playing for a few 
Hawaiian Guitars. And they didn’t know how to read a single weeks, but he said, 
note of music when they came to me. ‘Come along anyway, 
and play at the dance. 
America’s Most Popular Music I made out very well, 
The haunting, soft, melodious strumming of the Hawaiian and was paid $16 for 
Guitar is America’s most popular music. Everywhere orchestras my first night’s work. 
are looking for men and women who can play the Hawaiian And I see more op- 
Guitar. Everywhere those who have mastered the Hawaiian portunities ahead.” —_ 
Guitar are getting paid more and more money. Roy Reibane RALPH. PRUTZ- 
writes in, “I have made $200 extra money in 6 weeks playing MAN, Lehighton, Pa. 
my Hawaiian Guitar.” Carelton E. Scarbro recently wrote me, 
“T have made $1000 since I took your course.” Granville 
Smith writes, “I make $8 a night and play only 4 hours.” 
Dozens of such letters have come in. 
But let me tell you about my short- 
cut to good times and big pay—my 


—— in simplified method of learning to play 

. . im the Hawaiian Guitar at home in a 
uth few weeks. A new method—so casy 
a ; to understand—so much fun to learn 
)) $2 ma —that even a child can pick it up. 
a m (We have successfully taught chil- 


dren only 8 years of age.) 


One of the Dozens of Pictures Instead of 


Photo helps sent wi 
each Course Words, Teach You 


All I ask is that you like music. I don’t care if you have never 
read a note in your Iife, or even know what a Hawaiian Guitar looks 
like. My methods are so clear and easy to understand that you will 
actually play_a real melody after the very first lesson. Sounds uncanny, 
doesn't it? Here’s how I do it. 

With your lessons I send dozens of photographs showing just how 
to place your fingers, how to strum the strings. My Kno-All Chart 
teaches you to read notes almost automatically. It’s as simple as 
learning your A B C’s over again. Some of our students become 
finished musicians the first month, others take a little longer, but 
they all learn with surprising speed. 


Lonesome? It’s a Sure Cure! 


Once you have mastered the Hawaiian Guitar, tho 

world lies waiting at your feet. You can travel 

anywhere, meet the best people, live in real style 
comfort, and gain a host of friends. All this 
is yours, waiting for you, if you are 


willing to spend a few minutes a 
—_"*— Send tor OOK 
IT SHOWS YOU HOW 


Everything is explained. Every last 

bit of proof is given you. It shows you 

Y " \ just how you can master the Hawaiian 

We Send You Reg- ¢ J “¢ Guitar at home in double-quick time. 
{ ‘ How you risk absolutely nothing to 

ular Phonograph ‘ . learn. How I send everything you need. 
nd 


Records of Every A A Get on the road to Big Pay a 


Piece in th Cou: Pleasure Today. Write Now! 
t ageae 
And we don’t miss a single ease eesesese 


bet. To make sure that can’t , \ @ A. F. Bloch, President, 

oo wens, Ge and tee & anes a ® Hawaiian Studios, 208-020 of 

set of regular phonograph records, ‘ t a New York Academy of Music, ; 

on which are recorded every o 100 Fifth Avenue, New York City. 

melody you learn to play while \ @ _ Without obligation, send me FREE 

taking the course. ‘These aid you dee Book ‘‘How to Learn Hawaiian Guitar’’ with 
© correct minor mistakes and make oe facts on how I can make BIG MONEY, spare- 
you sure that your technique is per- P , time or full-time. 

fect. With these records to guide ; \ 

you—the tiniest error in your play- ed / Name 

ing is quickly corrected. These records Ce ? 

‘ome absolutely free with the course, ; : ‘ : \ Address see +. 
~- a eo eee ‘ WAaS es SSS ESR 
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oo 





Don’t Say You Never 
Had a Chance to 
Get an Education! 


Here’s Your Chance! 


The Quickest, Surest, Easiest Way 


Don’t hobble along through life taking the short end of 
things and letting other men get the good jobs, the com- 
forts and pleasures of life, away from you just because they 
have the advantage of education! You can have as good an 
education as they—quickly and easily—and you don’t have 
to go to high school or college for it! More money, power, 
popularity are at your command just as soon as you give 
yourself the education that wins them. And here’s the 
quickest, easiest wa 


A Liberal Education for You 
In One Fascinating Volume 


Here is the knowledge that gives real education—all organ- 
ized in a single volume. It is really SIX books in ONE 
offering in simple, clear, fascinating style the understanding 
you need of History, Science, Literature, Art, Philosophy, 
Religion—the six great branches of knowledge, an under- 
standing of which will give you the education that brings 

SUCCESS and LEADERSHIP. Here is the easiest, the 
most practical, the most interesting method of self-educa- 
tion as thousands of men already have found out—all in 


this one famous book- 
The Outline of 


Man’s Knowledge 


Written by Clement Wood with ge 
success that the Pittsburgh Sun-Tele- 
graph calls it “A University in it 
self”; and the Philadelphia Public 
Ledger says it is “The ONE book to 
read and know.” Here is the whole 
scope of modern education in one 
thrilling narrative of 700 sparkling 
pages—the cream of the world's 
knowledge for quick and easy self 
nprovement. 


Read It FREE 


Here is a remarkable opportunity to 
secure this thrilling book without cost 
or obligation for a week’s free exam- 
ination. Send no money. The coupon 
below will bring your copy of the 
book. If you are not convinced that 
it is the biggest value for the money 
you have ever seen, send the book 
back and owe nothing. If you decide 
to keep it, pay the remarkably low 
price on the easy terms shown in the 
coupon. Don’t delay 


Mail This 
Coupon Today 


LEWIS COPELAND COMPANY, Dept. 579 
119 West 57th St., New York City 
l Kindly send me THE OUTLINE OF MAN’S KNOWLEDGE 
j by Clement Wood, 700 pages, illustrated, handsomely bound 
Within 7 days I will either return the book or remit $1.50 
1 as first payment, and then $2.00 per month for two months, a 
1 total of $5.50. (Ten per cent discount for cash with order 
] 
! 
! 


= 


Same return privilege.) 


City Stote 
If outside continental U. S., send $5.50 with order. 


— a sc ‘cc sa sc sm ‘as ‘an sm a a a “a ay a, ‘se 


La et ee ee a 


ALL-WOOL Tailored Suits 
If you are ambitious to make money, we 
want you as our representative. Show won- 
derful values in union-made_tallored-to- 
order Suits and Overcoats. Take orders. 
Easiest work, biggest earnings. 
Pay Daily and Liberal Bonus 
experience pute red. Gasteenee ome $10 to $15. 
Cy orders bring 
Thee Write W ~t toner eet x ~~ 
ind aaa sa » Outlit Sent Free. 
PIONEER vanenne cO., Dest. Bnd 
Congress and Throop Sts. hicago, Il. 








ELECTRIFY YOUR 
RADIO FOR ONL ‘9% 


COMPLETE 
good set when you 


rpresent 
can ped mere are ter for only $6 85, and banish the annoyance and 
expense of buying new “‘B”’ batteries? 


Over 100,000 Townsend 
=| *B” Power Units In Use 


Hooked up in a few minutes. Use 
same tubes—no changes. You'll be 
amazed at the improvement in re- 
ception and distance getting. Send 
name and address today for full 


773 Townsend S Chicago, Illinois 














.aNew IDEAL 
Model Airplane 


American Eagle 


Wing Span: 26 in. Weight: 3% oz. 


Distinctive in design new in construction 


fast- flying “model with IDEAL’'S twenty. 
experience behind it, and months of dependable perfor 
before it! Wonderful stability in the air, and GUARANTE! 
to FLY. Constructed largely of balsa wood, with built 
wings having ready formed ribs; motor can be wound 
winder without removing from fuselage; Indestructible lar 
gear; new type propeller. 


Construction set is easy 
CONSTRUCT‘'ON ASSEMBLED 
SET - $2.50 


MODEL - $5.00 
FORD Tri-motor MONOPLANE, 3 ft. 
Model. Construction Outfit . . . $8.50 

Sold by Toy, Sporting Goods and Department Store 

IDEAL Model Airplanes. If unobtainable, order dir 

of Denver, prices are 50c higher. 

Catalog of Models, Parts 5c 
and Supplies for builders— **“ 


IDEAL AEROPLANE & SUPPLY CO., Inc. 
26-28 WEST 19th ST. NEW YORK CITY 


light, durable, 
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Amazing New Facts for Men Past 40 
About the Misunderstood 
Subject of Rejuvenation 


ANY men have a false 

notion about the real 
significance of rejuvenation. 
This misinformation has been 
greatly fostered by the 
distorted newspaper accounts 
of European gland opera- 
tions. These spectacular 
operations are but one aspect 
of a subject which is of the 
utmost practical importance 
to aging men. 

Rejuvenation is not merely 
an attempt to turn back the 
hands of time. It is not just 
a whim or vanity that inter- 
ests men past middle age in 
the subject of rejuvenation. 
Few men past the prime of 
life are interested in rejuve- 
nation simply for the sake of 
growing younger or prolonging 
life. 

Robust Health... 
Abounding Energy 

By far the most importanr 
aspect of rejuvenation is 
health freedom from pain, 
weakness, debility and certain 
distressing and often painful 
symptoms so common to old age. 

So little is generally known 
about the subject of glands that 
it would probably amaze many 
men to learn that most of their 
suffering and distress ofttimes is 
due to the failure of the tiny 
prostate gland. 

Symptoms of Prostate Trouble 

_ When this vital gland slows up 
in men past middle age it often 
hypertrophies—and becomes con- 
gested, swollen and greatly in- 
creased in size. In this condition 
it often bears or presses on the 
bladder and.colon—thus directly 
causing severe bladder trouble, 
frequent nightly risings, broken 
sleep, and, not infrequently, 
both chronic constipation and 
hemorrhoids, 


- 








Do You Suffer Any of These 
Distressing Symptoms of 
Debility and Breakdown? 


After age 40, do you suffer any of these 
distressing symptoms of gland disorder? 
Frequent Nightly Risings . 
Backache .. Weakness . . 
Foot and Leg Pains... « 
Chronic Constipation 




















Are You Blaming These Troubles 
on Approaching Age? 

Prostate trouble is also the frequent 
cause of debility, weakness, pains in 
the back, feet and legs, chronic fa- 
tigue, and a general lack of ambition, 
a feeling of age, depression and irri- 
tability. This is prostate trouble. Few 
people realize how widespread it is. 
Some medical men believe, however, 
that fully two-thirds of all men past 
middle-age—and many much younger 
than 40—have some or all of these 
symptoms of gland disorder. Untold 
thousands of aging men suffer in this 
way and do not know the cause. 
For the most part they blame these 
troubles on approaching age. 

There is no medicine known which 
can reduce the prostate gland to nor- 
mal size. Palliative treatment is by 
finger massage and physio-therapy meth- 
ods. When the gland swells beyond the 
ability of palliative measures to correct, 
the only alternative is to remove it 
which is a serious surgical operation 
every man would like to avoid. 


A Safe Home Method of 
Natural Stimulation 


Now, through the discovery of an 
American scientist working in this field, 


you can stimulate the prostate gland in 
a safe, natural way. This discovery goes 
directly to the area of the gland with- 
out drugs, medicine, diets, or applica- 
tion of electricity and greatly increases 
the circulation. The method is as safe 
and harmless as washing your hands. 
It is easy and pleasant to use in the 
privacy of your own home. It has the 
enthusiastic endorsement of many noted 
physicians. One doctor says of this treat- 
ment: “A hundred ’ears ahead of mod- 
ern medicine; a thousand years ahead 
of the surgeon’s knife.” 

50,000 men have already used this 
remarkable treatment with the most 
amazing results in many cases. Often 
noticeable relief comes almost over- 
night. Quick as is the response to 
this treatment, it is by no means merely 
a temporary relief, but it is design 
to relieve the distressing symptoms by 
correcting the cause! 


Feel Ten Years Younger 

While it is not claimed that the 
treatment will actually make you grow 
younger, the method is so amazingly 
effective that it is offered under an 
agreement that unless you feel ten 
years younger in six days the treat- 
ment costs nothing. 


Remarkable Book FREE 
This new discovery is of such uni- 
versal and far-reaching importance in 
the health, activity and robust vigor of 
men past 40 that it is described in a 
remarkable 24-page illustrated book, 
“Why Many Men Are Old at 40.” 


Mail the Blank Below 
If you have this gland trouble or 
any of the symptoms mentioned, write 
today for this free book. You can ask 
yourself certain frank questions that 
may reveal your true condition. Every 
man past 40 should make this test, as 
insidious prostate disorder often leads 
to surgery. This book is entirely free, 
but mail the coupon immediately, as 

the edition is limited. Address 


The Electro Thermal Co. 
3826 Morris Ave. Steubenville, Ohio 





If you live West of the Rockies, ad- 
dress The Electro Thermal Co., 303 Van 
Nuys Building, Dept. 38-C, Los An- 
geles, Calif. Im Canada, address The 
Electro Thermal Co., Desk 38-C, 
53 Yonge St., Toronto, Canada. 














The Electro Thermal Co., 

| 3826 Morris Ave., Steubenville, Ohio. | 

Please mail at once a FREE copy of 

the booklet “‘Why Many Men Are Old 
at 40°" and all details of the new | 
treatment. I am not obligated in any 
way. 

| Name 


Address 





we 
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saved our first #500” 


“Mary and I had been married four years, but we couldn’t 
save a cent. Fact is, we were constantly in debt and I was 
alwa s worried for fear I would lose my position. 

en one night I saw that something must be done, so I 
told Mary [ was going to take a course with the International 
Cc orresponde nce Schools, ‘I’ve been hoping you would do that,’ 
she said. ‘I know you can earn more money if you really try.’ 

“So I started studying after supper at night, in the spare 
time that used to go to waste, It wasn’t hard and pretty soon 
I began to see it was helping me in my work, In three 
months a new position was — and the Boss gave me a 
chance at it because he’d heard I was studying with the I. C. S. 

“Well, that was the start, Before the end of the year I 
received ’another raise and we began to save. We've got $500 
in the bank now and we're going to have a lot more soon.’ 

For thirty-five years the International Correspondence Schools 
have been helping men to win promotion, to earn more money, to 
get ahead in business and in life. You can do it too. 

At least, find out how by marking and mailing the coupon 
printed below. It doesn’t cost you a penny or obligate you in any 
way to do this, but it may be the means of changing your entire 
life. Do it now. 


Mail This Coupon for Free Booklet 


"INTERNATIONAL C CORRESPONDENCE § SCHOOLS 
Box 2316-D, Scranton, Penna. 
Without cost or obligation, please send me a copy of your book- 
let, “Who Wins and Why,” and full particulars about the course 
before which I have marked X in the list below: 


TECHNICAL AND INDUSTRIAL COURSES 


[) Architect [] Automobile Mechanic 
Architectural Draftsman [} Aviation Engines 
J Building Foreman ] Plumber and Steam Fitter 
af ‘onerete Builder ay lumbing Inspector 
}Contractor and Builder |) Foreman Plumber 
Structural Draftsman [ } Heating and Ventilation 
Structural Engineer |] Sheet-Metal Worker 
Electrical Engineer [ ] Steam Engineer 
Electrical Contractor } Marine Engineer 
Electric ye [) Refrigeration Engineer 
Electric Light [)R. R. Positions 
Reading Shop ‘Blueprints ) Highway Engineer 
Telegraph Engineer }Chemistry 
Telephone Work )Pharmacy 
Mechanical Engineer }Coal Mining Engineer 
Mechanical Draftsman })Navigation () Assayer 
Machine Shop Practice Iron and Steel Worker 
Toolmaker Textile Overseer or Supt. 
Patternmaker }Cotton Manufacturing 
| )Civil Engineer Woolen Manufacturing 
i)Surveying and Mapping )Agriculture (1) Fruit Growing 
[Bric dge Enginee [| ) Poultry Farming 
~ Cas Engine Operating LjJMathematics [) Radio 
BUSINESS TRAINING COURSES 
] Business Management C) Business Correspondence 
Industrial Management [)Show Card and Sign Lettering 
]Personnel Management ()Stenography and Typing 
]Traffic Management i.) Singlish 
Accounting and fic ivil Service 
Cc. P. A. Coaching Railway Mail Clerk 
CiCost Accounting () Mail Carrier 
] Bookkeeping L}Grade School Subjects 
5) Secretarial Work is }High School Subjects 
L) 
f 


. 


D000 Oooo 
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panish [) French Cartooning 
Bacn »smanship Illustrating 
L Advertis: Lumber Dealer 





AGATORB........cccrcvecsscvcessesceresccssseeeess ees 
City 
Occupation 


if you reside in Canada, send this coupon to the International 
Correspondence Schools Canadian, Limited, Montreal, Canada 





») 
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Also amazing 125-Picture story of 
The “Pocket Machine Shop!” 
Off they 


spoiling. 
ts menee grip of 20 hands, 
An Automatic Lock-Grip Ratchet Wrench 


No. 1, Universal— 

Re. 2-for all Pipe 

in tight ‘pieces, ‘ets 
places, etc. 


EIFEL-ELASH. PLE ENCH KIT 
(Say “*Eye-fel-Fiash"") *‘The T. N. T. of Tools"’ 
A 1-Second change of Gear-Jaws 
2 and 3, in this 24 oz. Master KiT—for 
offi 1 Seed é ow oon Soot of € 
things no ether tecie can do! —_ 
A GUARANTEED Supe “Quality Gri; Machine that 
Pays for itself in the +Weeks’ Tri oA eel = 
ated hiiientaibes"vemmpenete Wortd—Thousands in U. S. 
Army, Navy, a Service, etc.—“‘horse-&-buggy”” tools are 
A GREAT WINTER ea gr 
for Ceeene astery Grave. Segre CuRor Fart Time. Amazin, 
Demonstration sells yt ye Ga. Repr. made $97 in 
20°Min. Group Sale; aM Repr. $379 ia S days. Every- 


—— ay Vaiaable Coupon Above Now! 








3. What is the name of a well-known 
dirigible airship? (See page 100) 





NOw-OmL HEAT 


Amazing Low Cost 


--OIL HEAT is no longer a lux » 
em aren ee LAC Sp ATOM Tl 
URNE nd OIL, 





nary kitchen e. 
~_ wy chen for Fall information. 


instant aint for Your Cook Stove 


Fits easily 
We also announce the new A dey - away with coal or 


» 
: fast bu! safer, a you 
i ant as city gas will hippe sives 
city gas heat at a fraction of the 
WRITE nw Information, Easy Terms 
and SENSATIONAL — i 
in burner r for ‘urn: 
boner inter rind of Furnace ba pr furnace of £05 ST INTRODUCTORY 
eS OIL BURNER CO. 
LACcO OIL e 
2006 Union Street GRISWOLD, IOWA. 
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tous PV 


Major Rockwell 


World War Flyer 
Who Will Teach You 


Major Rockwell is a fa- 
mous World War flyer, 
decorated with the Legion 
of Honor and the War 
Cross. He is now devot- 
ing himself to teaching 
Aviation, and he will train 
you for a position in this 
great new industry as 
only a Veteran World 
War Flyer can train you. 
Under Major Rockwell’s 
guidance your future in 
Aviation is assured. 














Your Job Is Here 








Only Trained Men Can Qualify in Aviation 


The big money in Aviation does not go to the novice 
or apprentice. Only TRAINED men can command the 
high salaries. Employers are glad to pay big money for 
men who know Aviation—builders, mechanics, service 


~~ , 


Major R. L. Rockwell Says: 


Ill TrainYou at Home 


and Until You Have an Aviation 
Job Paying *300t0%400 aMonth,” 


I make this amazing offer, for a short time and to a limited number, to supply the crying 
need for trained men. Here is your opportunity to get into this uncrowded, fascinating field 


with a definite certainty of your future. 


In 12 Weeks! 


Just devote about an hour a day to my Home 
Study Course, and in 12 weeks you can be 
mastering the principles of Ground Training, 
which are necessary before you take your 


place in any branch of Aviation. In a few 
short months I will give you practical avia- 
tion training and prepare you for one of the 
big pay, thrilling jobs open only to men 
thoroughly trained in Aviation. 


No Advance Education Necessary or Experience Needed 


You don’t need to have a high school or 
college education to master my course. You 
do not even need to know anything about 
airplanes, motors or mechanics. My home 
course is thorough and complete. Every- 
thing is so clearly explained, with easy-to- 
understand text and pictures, that in a few 
short months you will be able to grasp every 


You Learn Principles of Aviation at Home 
Then Choose Any One of 40 Ground Jobs. 


--- If You Want Actual Flying, My Home Study Course | is xc:ine soo 


teaches you the principles of flight. When 
ground training I will arrange for you to take your flying instruction 
at any licensed airport near your home at special reduced rates. Or if 
you want you can come here to Dayton and get training at one of the the ee od q 
finest and best equipped airports in America. No matter where you cg py - 
learn to fly you can qualify for a pilot’s license and a high pay flying 
job in passenger lines, mail service, and other important branches of 


GetMy No-Risk Plan 
Afy Big Book, 


flying. 


fundamental principle of Aviation ground 
work and you will be well on the road to 
qualify for any important aviation job pay- 
ing $300 to $400 a month. My Home Study 
Course will give you all the knowledge nec- 
essary to pass the government’s written ex- 


aminations for mechan- 
ics’ or pilots’ licenses. Employment 
Service 


After you gradu- 
ate I assist you 
in getting a job 





you have completed the to you. Right 
the demand 
trained men 
is greater than 


place is ready for 








and maintenance men, and flyers. Let me prepare you 
for one of the many high salaried Aviation jobs open 
to the trained man. I will prepare you to take your 
ace in the most fascinating, fastest growing industry 
in the world. Act now while my special offer lasts. 
Rush this coupon to me for a copy of my famous 
free book, 


Satisfaction or Money Back 


am so sure that you can learn Aviation with my help 

and step into a big aviation job that if you are not 
satisfied when you have finished my course, I agree to 
return every penny of your tuition. 


MAJOR ROB'T L. ROCKWELL 


THE DAYTON SCHOOL OF AVIATION 
Desk B-31 DAYTON, OHIO 


Explains ALL 


UL send it FREE 


g Major Rob’t L. Rockwell 


The Dayton School of Aviation 
Desk B-31, Dayton, Ohio. 
Dear Major:—Please send me FREE and 


obligation a copy of your famous book on Aviation; 
also your special tuition and position offer. 


without z 


Name 
Address 
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4 pay an extravagant price for 
mm. Rm - an opportunity to get 
all the equipment you require along 
with an excellent course of instructions 
for only $5.00. Realize your ambition 
and develop muscles of @ super-man. 
Get strong and amaze your friends. We 
show you how to easily master feats 
which now seem difficult—or if you 
just want physical culture for your 
health’s sake, this equipment is just 
what you need. With this special offer 
you save at least $20.00. We furnish a 
ten cable chest expander which is ad- 
— to give resistance up to 200 
ibs. It is made of new live extra 
ee springy rubber so as to assure 
long wear and give the resistance you 
need for real muscle development. You 
also get a pair of patented hand grips 
for developing powerful grip and fore- 
a 


rms. 

We include wall exercising parts 

which permits you to develop your back. 
ecessity. 


you durance- 
that in fen’t all that you = In midition we fnciude 
ing you contains _ 


m +3 
you can get in on this special re ae Ie mi might 
withdrawn, so rush the coupo: 
SEND NO MONEY 
All of t the jtome pictured on this in- 
cluded in this bia, special reduction offer. Sign 
Teas 


Crusader products are guaranteed to 
give entire satisfaction or money back. 


gauens ts Alpanatye co 
Parker Ave., Maplewood, N. J. 

"Te a your offer. Send me everything described in yo 
advertisement by return mail. I will pay postman $5.00 am 
postage on arrival. It is understood if I am not entirely | 
satisfied after examination I can return the goods and you 
will refund my money. 

Note:—No C. 0. D. Orders to Foreign Countries or Canada. 





$300,000 | / 


For This Simple Invention 


That’s what Eastman Kodak p uid for 
the Autographic idea. Other simple in. 
ventions have brought fortunes to their 
inventors. The crimped tin cap paid 
$135,000; the inventor of “Kiddie Cars” 
made $165,000; King C. Gillette and 
Waterman have’ become millionaires many 
times over. Thousands of other inven. 
tions are needed and offer enormous 
opportunities for earning fortunes. if vou 
are of an inventive turn of mind, why 
not concentrate on things that are really 
NEEDED? Even one practical |DEA— 

a little thing like the humped hair-pin, the pencil eraser, 
the paper clip and other money makers — and re 
MADE! Get Raymond Yates’ new book, 


1,000 Needed aprenttons 


Costs only $1.50 and may start you thinking on what the 
tries need and what the public wants. Hundreds of people have 
imagination and ability to create some startling inventi 
don't realize it. Mr. Yates’ book is the very thing to bring out 
your “inventive knack." It tells the ten most needed inventions 
and suggests what inventions are needed in the Radio, Chemical 
Electrical, Marine, Automotive and Mechanical fields. Contains 
important chapters on Aviation and Television. 


Send No Money 


Just write postal. When postman arrives deposit with him $1.50 
plus postage. Examine the book for 10 days. If not delighted 
return it and get your money back. Remember—not a cent now— 
and even after you have paid deposit it is still your money, if you 
want it. This offer limited. Write TODAY and discover your hidden 
“inventive knack.’* (Outside U. S., $1.70 cash with order.) Address 


Bureau of Inventive Science ‘22nc2" 3'¢ 


Rochester, N. Y, 





25 
wt Lecture Poares SEND 
a ini Volume NO MONEY 
tory worker, manager and ambitious mechanic 
will find or rold oo ne of inside information in “The Modern Foreman” 
rimshaw. The 28 chapters of this great work are shop 
taike 7 aatian the way to success, efficiency, better pay and the 
job higher up. A complete study course in leadership; a handy, 
daily reference ide. 

SUBJECTS COVERED INCLUDE:—The Magic Wand of 
Efficien omer, The New Type of Foreman, Teamwork. The 

he Agitator, Bonus Plans, Self Improvement, How 

ie Men, Hiring and Firing, Assigning Men to Jobs, 

to Kee; Records, How to Cut O aste of Time and 

averials, ew Inventions, Modern Methods, The Inspector, 

ealth and Character Requirements, What the Foreman 

id Know, Mathematics, Business Law, The Foreman as 

Sergeant, " Factors of Success, Leadership, What is 

cr’? Time and Idieness, Knowledge is Power, 
““Morale,"" The Value of Mistakes. 

“The Modern Foreman” has 297 pages, quickreference index, 
many tables, diagrams, illustrations and forms; big type, 
easy to read and understand; rich binding, gold stan ped 
Size 6x9x1%. Reg. price $2.50. Our special sale price $1.98. Send 
nomoney. Satisfaction guaranteed. Mailthiscoupon TODAY! 
= oe ee ee ee ee ee ee ee ee ee ee ee 
GREGG PUBLISHING CO., 20 W. 47 St., New York, N. Y. 

Send me ‘* The Modern Foreman.” I will pay postman $1.98 and 
postage on arrival. My money is to be refunded if I am not satisfied. 























Magic 
fa new 


1 
$ honey 


) “brea 


expan 


When y 


queeze 


{gainst 


The ; 


earer ¢ 


not proc 
now mo 


Clean ar 


6 ee 


size of Magic 

Dot. system 

sighs only 4 ounces, 

vet holds rupture more 

securely than —- of 

steel springs, and hard, 
gouging cushions. 


Beware the Small 
Rupture 


THAT ‘‘DOESN’T 
BOTHER MUCH”’ 


Now—An Ohio Scientist Is Helping Nature Rescue Thousands 
Of Rupture Victims From The Eternal Horror of Many 


Dangerous Cumbersome Trusses And Other Torturous, 
ness-Like Contraptions. 
Weight Magic Dot That Frequently Brings 
Relief And New Comfort From The First Day. 


Har- 
He Has Perfected A Tiny, Feather- 
About Joyous 
Countless 


Former Victims Everlastingly Thank This Interesting Discovery 


For Their New Happiness. 
Material Sample If You, Too, 


CIENCE has at last developed a 

tiny, interesting device weighing 

less than 1/25 of an ounce, which has 

helped to free and amazed thousands 

of rupture sufferers and won the ad- 

miration of many doctors and scientists. 

The New Science System makes utterly obsolete 
! painful trusses, gouging knobs, steel springs 
ind unsanitary, cumbersome leg straps. 


It *‘Breathes’’ Air 


Magic Dot anchors a flesh-soft padlet composed 
ta newly perfected substance named Airtex. This 
s hone y-combed with microscopic air cells that tend 
0 “breathe” air with each movement of your body. 
'texpands and contracts as easily as your own flesh. 
When you walk, run, bemd or exercise it tends to 


queeze itself—not the part of the body it rests 
igainst 


The appliance is so light—so comfortable—the 
wearer as a rule hardly knows he has it on. It does 
net produce that “hot spot” feeling. Sanitatian is 
now more sure—because the padlet can be washed 
clean and sweet in a jiffy. 


“oe 


Just Mail The Coupon For Free 
Want New Freedom. 


Immediate relief and new comfort are not the only things 
the New Science System should accomplish. Of far greater 
importance is the comfort you have dreamed of—the possi 
bility of ultimate FREEDOM! This should be possibiec 
because this amazing new method gives nature a chance to 
heal the rupture automatically. This is not possible with 
gouging trusses that prevent free circulation. 


Test Sample Free 


Just mail the coupon for Free Sample of 
remarkable Airtex With it we send, without charge, latest 
copy of a very new and informative book on Rupture and 
Hernia that should open your eyes 


NEW SCIENCE INSTITUTE 
2569 Clay Street Steubenville, Ohio 


ea ee 


Send no money 


New Science Institute, 
2569 Clay St., Steubenville, Ohio. 
Without obligation send me a no-cost Airtex 


I sample 
| with new book about rupture and hernia relief 


| Name 


| Address 


City State 


Lesowaoaeaw ae we eae eea ae 


| 
i 
! 
1 
1 
I 
' 
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ORRECT 
Your NOSE 


Begin ay—Write for My FREE BOOK. I : to perfect shape while you sleep. Improve your 
can m & good penman of you at home dur- entire appearance. Anita Nose Adjuster guar. 
ing spate time. Write for my FREE BOOK, 5 antees SAFE, rapid permanent results Pain. 
“How Té Become a Good Penman. It contains less. Age doesn’t matter. 68,000 docto 
specimens and tells how others mastered pen- users praise it. Gold Medal Winner. w, 
manship by the Tamblyn System. Your name will for FREE Booklet and 30-Day Trial Offer, 
be elegantly written on a card if you enclose — INSTITUT 
stamp to pay postage. Write today for book. 275 Anita Bidg., Newark, N. J. 
F. W. TAMBLYN, 419 Ridge Bidg.. KANSAS CITY. MO. 








————__ 





AVIATION Quit 
Information F R E E TOBACCO 


AMERICAN SCHOOL OF AVIATION 
2052 3601 Michigan Ave. CHICAGO found easy toquit with the aidof the Keeley Treatment 


TedaccoHabit 
_orrieve 50 a Years 


bantebes ell craving for rite today 

a Amt toquickly Free yourself f 
ths tobeere mabe fag bow gs quickly Pro yours _ 
oie MEELEY INSTITUTE 























SENT ON REQUEST 


Helpful discussion of this important 
problem and of fastest growing of 
Mechanical Trades — Mechani Den- 
tistry. Of interest to men of a!! ages. 
Send for Bulletin 62. 


BODEE INSTITUTE 
1755 Broadway, New York 
1305 - Broad St., Philadelphia 
__85 Court St.. ‘Brooklyn 

















EARN BIG MONEY 


Civil engineers handle all the big 

jobs, they plan and complete, and of 

course earn big money. FIVE THOU - 

SAND DOLLARS A YEAR AND 

UP ARE COMMON SALARIES and 

now you can learn this fascinating 

profession from these specially pre- 

pared books right in your own home 

Edited by a host of experts. they 

combine a reading course for the 

ambitious student and a ready ref- 

erence work for the engineer. Get 

these books FREE for examination. 

Accept our no money offer, it costs 9 Big Books 
yu nothing 

ALL SHIPPED FREE. Yes, there are no strings to this offer. RAISE E CHIN 

We send these nine great volumes with 4,000 pages and 3,000 illus- 

trations. This new edition just off the — — by some of EW ZEALAND WHITE 
America’s greatest engineers. The subjects nelude surveying, 

bridges, railroads, steel structures, municipal engineering, water FUR RABBITS 
supply, road building and every other subject in which an engi- 

neer is interested. To prove you can learn civil engineering at in Your Back Yard 
hore in your spare time, we send these nine big books without We stock and a market for all 
one penny down. Send in the coupon end prove these facts to you 36-page Illustrated book 
| eek iene geen ignae ERdeatalog. alsocopy of FUR FARM- 
American Technical Soclety, Dept. C-2320, yo tally, al —— 
Drexel Ave. at 58th St., Chicago. 1887 oe Outdoor Bids., Holmes Park, Mo. 

Send me the Civil Engineering Encyclopedia for 10 days free. 

I am to pay you nothing for this examination but if I decide 











to keep the books I will send you only $2.00 in 10 days after 


receiving them, then only $3.00 a month until the special low 9 
price of only $34.80 is paid. Otherwise I will return them 6 
in 10 days at your expense and owe you nothing. 


Address “Shame on you!’ Are you nervous, embarrassed 
(Please give occupation, employer's or reference’s name and or ill at ease? Stop being shy of strangers. Con- 
address in the margin or in a letter. Remember there is no quer the stgrrible fear of your superiors. Be cheerful and confident 
obligation on your part.) Consulting Membership in American ef your future! Your faults easily overcome so you can enjoy life 
Technical Society included if you send Now. to the BL, Send 25¢ for this amazing book. Money back ouarantect. 
RICHARD BLACKSTONE, 8-332, Flatiron Bidg., N. 
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NOW !? the SEAPLANE 
PARASOL 


Build it ~~ ( 
Yourself for Vig _ a Or $1175 
$228 oe Ready to Fly 








America’s Most Popular’ 
Sportplane~ 
is NOW Available as a Seaplane 








| This is the first time that a sea plane has been offered at even five times this 
| price and it has a $10,000 performance besides. 


Off the water in 8 seconds means that you can fly it from the smallest lake 
or river. Enjoy the beautiful timber land, yet with nature’s perfect airdrome 
| always below you. Fly at 10 ft. or 10,000 in safety with never a worry 
_ about forced landings as there are no fences or ditches on nature’s perfect 
flying field. 

With pontoons or wheels the HEATH PARASOL is the most economical 


| transportation ever created, flying from 40 to 45 miles per gallon of gasoline. 


| Send 10c in stamps or coin for large illustrated booklet. 


| Elaborate detailed shop blue prints of the PARASOL SEA PLANE $7.00 
Detailed Shop Prints of the PARASOL SPORT PLANE $5.00. 


1727 Sedgwick St., Dept. M-2, Chicago, IIl. 


Heath Airpl 
e a irp ane Gentlemen: Enclosed find dime or stamps for which 


send me your large illustrated booklet on the 


Company Heath Super Parasol. 


Name 
1721-29 SEDGWICK STREET 
Dept. M-2 Chicago, Illinois 


Address 





City 























—— 
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MOULDING A 
MIGHTY ARM 


Get a 17 Inch Bicep 
Complete Course on Arm Building 


ONLY 25c 


Get an arm of might with the power and grip to obey 
your physical desires. Within 30 days you can now build 
your arm from a scrawny piece of skin and bone to one 
of huge muscular size. Y dow t mean just a 17-inch bicep 
but a 15-inch forearm and an 8-inch wrist. This specially 
prepared course will build every muscle in the arm be- 
cause it has been scientifically worked out for that purpose. 
You can develop a pair of triceps shaped like a horseshoe 
and just as strong, and a pair of biceps that will show 
their double head formation. The sinewy cables between 
the biceps and elbow will be deep and thick with wire cable 
ligaments. In that arm of yours, the forearm will belly 
with bulk, and the great supinator lifting muscle you can 
make into a column of power, while your wrist will grow 
alive and writhe with cordy sinew. All this you can get for 
25 cents—send for this course today and within 30 days’ 
time you can have a he-man’s arm built to be as beauti- 
ful, brawny and magnificent as the village blacksmith’s. 

You can’t make a mistake. The guarantee of the strong- 
est armed man in the world stands behind this course. I 
give you all the secrets of strength illustrated and ex- 
plained as you like it. 30 days will give you an unbreak- 
able grip of steel and a Herculean arm. Mail your order 
now while you can still get this course at my introductory 
price of only 25c. 


RUSH THE COUPON TODAY 
To each purchaser will be given a FREE COPY of THE 
THRILL OF BEING STRONG. It is a priceless book 
to the strength fan and muscle builder. Full of pictures 
of marvelous bodied men who tell you decisively how you 
can build symmetry and strength the equal of theirs. 


REACH OUT—GRASP THIS SPECIAL OFFER 





JOWETT INSTITUTE of PHYSICAL CULTURE 
422 Poplar Street, Dept. 37B, Scranton, Penna. 
Dear Mis, Tevet; I am enclosing st, Please send me 


the course ULDING A MIGHTY ARM” and a 
free copy of “THE THRILL OF BEING STRONG.” 


Name 





Address—— 


Complete tastrustion book written in plain language 
called “HOW TO PAINT SIGNS AND SHO’ 
CARDS” teaches you this money-making trade 
easily, quickly. No talent or experience req 
Farn good money spare or whole time. EXPLAINS EVER 
THING. Alphabets, Colors, HOW TO MIX PAINTS, Show 
Cards, Window, Board and Wall Signs, Ready- made let- 
ters, Gilding, TRICKS OF THE TRADE, etc 
100 alphabets and designs. SPECIAL OFFER: FOUR 
BALL BEARING SHOW CARD PENS FREE if ordered 


at once. 

END NO MONEY 
Just send your name and address. We'll send this remark- 
able book with pens at once. On arrival pay postman only 
$2.98 plus small delivery charge. Money back in 5 days 
if not pleased. Price outside ef U. S. $3.20 Cash with order, 


Globe Publishing Co., Div. 31, Syracuse, N. Y 





We train you quickly at home. No experience 

* mecessary. Spare time or full time. Photog 

in big demand by magazines, newspapers, advertisers, 
Portrait Photographers make more money today than ever 
before. Commercial Photography also pays big money, 


New plan. Nothing else like it. Write today for det ‘ils and 
new FREE book, Opportunities in Modern Photography. 


American School of Photography 
Dept. 2052 3601 Michigan Ave., Chicago, Ill. 








Wile Craters 
Tin sits MOON! 


ical and Ter 


TELESCOPE 
Magnifies 30 Times 
Own a genuine Astronomer's Tel- 
See thousands of 
away. Make sun, 

. Planets, stars your 
nextdoor neighbors. Moon 
Craters, Sun Spots, 

Eclipses, Comets 
enlarged 
times.Strange 
thrills! 





See 
Landscapes, 
Games, Ocean 
Scenes Enlarged 
30 Times! 
Diameter 2 inches. Special 
friction adjustment for 
cusing. Adjustab bracket 
and clamp can be fastened 
to chair, fence, branch, ete. 
Finest materials. Will last 
lifetime. 


Five Days Free Trial 
Rush only $1.00 


Hours of 
looking at scenery 
games, bathing beau- balan 95 1 
ties. Great for trips and oan _ a perth 
voyages. Made like tele- ers. Keep 5 da 
3 scopes used in observator- delighted, return 


ies. Gerding wrote, ‘Moon and money will be refund- 
seemed 10 yards away. ed. 


|, EARN $10 A DAY | R. B. SPECIALTY CO, 


Dept. B-316 
harge 25¢ to look at the moon | 920 £. 3rd St., Cincinnati, 0. 


Te Leese, 


$35 a. $75 WEEKLY 
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Aeroplane Drafting 
Room Blue Print 


Copy This Sketch and 


Get Aeroplane Blue 
Print Free 


You In Learn to be an aeroplane designer. I will train you RIGHT IN YOUR 
Own OWN HOME. Here’s your opportunity to get into the big money earn- 
Your ing branch of Aviation—Designing aeroplanes. Copy the aeroplane pic- 
ture shown here and mail to me with coupon below. If I think you show 


HOME J» talent for this work and really want to train for a big pay position in 
aviation, I will mail you direct from my drafting room an aeroplane 

/Z Gi blueprint in three views with all main parts named and explained. 
or through the front Door~the Dratting Room 


=1|LEARN AERO-DRAFTING 


ian ever 


If you want to fit yourself for a start to- Aero Drafting Experts 
ward making big money in AVIATION— In Big Demand 

get into the creative end of this rapidly 

growing industry. There are good aero- 

plane designers today who get $12,000 a 

year—think of it—$1,000 a month. Let me 

train you in Aers-Drafting—and put you 


in line for a position like this— Remember, 
you don’t need flying or mechanical experi- 
ence to become an Aero-Draftsman. 


Former Factory Helper 
Raises Income to$7,000a Year 


A. H. Bernier of Detroit, Michigan—one of my 

students had a factory job at $12.00 a week when he 

enrolled with me, After taking my course he was 
icked from 65 men and made assistant Chief 
raftsman, 


My Training the Front Door 
To a Place in AVIATION Write today for this book 


No matter what you are doing now—if youcanread, which has started hundreds of 
write and y= — plain pe English and want a poet ay 
to get into Aero-Drafting, mail coupon today. Let - 

me show you what I can do for you. See how I 2 2 
train you—at home—by my easy practical method 1 furnish my students without 
—Learn about m emphoyunent service that is free extra charge. And all the 
to my students. Copy sketch and mail today! other features of my training. 


Mail This Coupon mene 


4 Ie YouEarn Less Fonaea poms, br. 53 


1951 Lawrence Ave., Chicago, 11%. 
*% Get my free books giving all the 


1 want to get into Aviation through the Drafting Room. Here’s my copy 
Del facts about ‘Aero-Drafting and my of Aeroplane sketch. Send me the blue print and your free books “‘Suc- 
Engineer Dobe _. a 
training. Read my money back 


cessful Draftsmanship” and ‘‘My Pay-Raising Plan,” all Free to me. 
agreement which says you must be satisfied or your 


training costs you nothing. Make the start to big 
pay today. Mailsketch. Get Free Blue Print. 


Engineer Dobe, Div. 23°52 
1951 Lawrence Ave. Chicago, Ti 
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McFADDENS| BIG MONEY 
Home Gymnasium] JOBS OPEN 


IN ELECTRIC REFRIGERATION 


Here’s your chance to escape forever from 
crowded fields, poor pay and limited future! 
America’s newest and fastest-growing indus- 
try — Electric Refrigeration — needs trained 
men to fill sales, service, factory and execu- 
tive positions at s#laries up to $200 a week! 
Backed by General Motors, General Elec- 
tric, ete. Get in on the ground floor NOW! 

Earn As You Learn New Easy Way 

Right at home in spare time by amazing 
new method praised and endorsed by Servel, 
Kelvinator, Cepeland, Champion, Zerozone, 
ete. Complete, practical, fascinating. No 
textbooks—no study drudgery. Simple as 
A.B.C. Trained experts guide you step by 
step. Quickly fits you for big pay job. Fr 
Vocational and Employment Service. 
dreds of satisfied students. Valuable book 

Like Magic Q contains many vital facts. Write for it to- 
- day without cost or obligati 
ET strong—QUICKLY! Build "tt UTILITIES ENGINEERING. INSTITUTE 
yourself a powerful body. Take ys Dept. 620, 4403 Sheridan Rd., Chicago, II!. 
advantage of this smashing 
bargain! First time ever offered at 
this price. Now only $5 for this 
femous $30 value Complete Home 
Soamectem. Try it 10 days at our risk. 

Convince — See your muscles 
GROW. Read below what you get 
Lverything included in this amazing 
SALE Everything GUARANTEED. 
Man, the big 10-cable Chest Expan- 
der alone is worth more than you pay 
Tor entire outfit. Don't confuse with 
cheap imitations. This is the real 
McFADDEN Outfit. 


SAVE $25 ON THIS 
FAMOUS OUTFIT 
Look What You Get 


1. 10-Cable Progressive Chest 
Expander, worth $5.00 . 

2. Wall Apparatus Attachment, =e — 
worth 50 ~~ 


. } 
3. Patented Progressive Stirrup ete | | | j 
for Leg Muscles, worth. . ; \| | | 





4. Seissor Grips, two, for de- 
ae wrists, hands, arms, 


ort ' 

5. Patented Progressive Head ” e ° > 

a a 

7. fe Weake’ Wome invirestion ™ eo N Rich Wholesome 
= A nce = _ 18. Arig 


TOTAL WORTH.. 

YOURS FOR ONLY $5.00 
Any of above may be purchased sep- 
a@retely at prices shown. - - UNTIL you learn to play, you have no idea of 

~~ aoe rich joy, the vibrant fun, the big money that li r 
RUSH COUPON : eS che — = music. And until you actually a 
- ’ , the Deagan Xylorimba in your own home, you have no 
Let me send you this whole wonder- ‘ ; y 
ful Muscle-Buliding Outfit to try at : . z idea how easy this fascinating instrument is to pla 
my risk. Never before a bargain like . : - Just think! No tiresome practice. No finger or 
this. A complete Home Gymnasium — za . exercises. No teacher. On the first day you play 
that will pep you up and build you r ple melodies. Soon you thrill friends and family w! 
up—all for $5—and your Money Back -" y snappy fox trots, dreamy waltzes. Before you re 
if you don’t agree it's the finest - a it, you are ready to appear in public. Xylorimbists 
quality and biggest value ever offered a 4 apaidig always in demand. The pep of any party, the spice « 
at this price. Mail Coupon NOW. : any band or orchestra. $5 to $25 for a night of ‘‘play 


Mites Staten, Sot, SS, ore BIG BOOK FREE—Deagan Xylorimbas are sold on 4 
emtentiintn omienennmenae aun ae 3 5-day FREE TRIAL basis. Models to suit every pocket 
book. Surprisingly easy terms. You owe it to yours 
ge — Ey ae to write today for the BIG FREE BOOK. No « 
Dear Mr. McFadden: I enclose $5 (1/6 regular value) for @ tigation. Simply Gi in and mall the cum 
which please send me complete Muscle-Building Outfit to try— ee ee ee eS = ane a 
Chest Expander, Wall Apparatus Attachment, Stirrup, Scissor 4. C. Deagan, Inc., Dest. 1812, 1770 Berteau Ave., Chicago 
Grips, Head Gear, Encyclopedia, 12 Weeks’ Instruction Course. Please send me full details of the Five-Day Trial off 
My MONEY BACK if I return outfit in 10 days. and easy payment plan of the Deagan Xylorimba. 





th 


’ 


Name 
Name 


é Wiress =. 
Town 


me ee ee eee ae ee ee 


-—- 
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Easy to Play 
RED ALLL 


Fingers fall naturally 
into playing position. & 
Makes it extremely 
easy to playrapidly 

on the Buescher 


payments 6 you can pay while you play. Write 
CHER BAND INSTRUMENT CO. 
{ss3} ELKHART, INDIANA 


OLD MONEY 


and stamps 
WwAN TED 


OST YOURSELF! It pays! I paid J. D. 

Martin, Virginia, $200 for a single copper 
cent. Mr. Manning, New York, $2,500 for one 
silver dollar. Mrs. G. F, Adams $740 for a few 
old coins. I want all kinds of old coins, 
medals, bills and stamps. I pay big cash 
premiums. 

WILL PAY $100 FOR DIME __ 

1894 S. Mint; $50 for 1913 Liberty Head Nickel 
(not buffalo) and hundreds of other amazin, 
prices for coins. Get in touch with me. Sen 
4c for Large Illustrated Coin Folder. It may 
mean much profit to you. Write today to 


NUMISMATIC COMPANY OF TEXAS 
Dept. 90 . . “ee A FORT WORTH, TEXAS 
{Largest Rare Coin Establishment in U. S.) 











Dont Let $129 Stand Between You 
AndA Good Head Of Hair 


For years I suffered from dandruff and 

falling hair, until a friend told me an old 

Canadian method. This treatment will 

stop falling hair, eradicate dandruff and grow 

new hair. My baldness has been replaced with 

luxuriant new hair. Dozens of my friends 

have had equal results. The method is simple, 

easy and positive. Send me $1.00 to cover 

costs and 1 will mail you this prescription and 

method of treatment with my positive guaran- 

tee that you will be satisfied or | will return 

your money. A few cents at any drugstore 

ys the necessary ingredien‘s You will thank me many 
mes, as my friends have, for telling this method which has 
ceeded where everything else has failed. $1.00 only, and 

your hair trouble is solved for the rest of your life. 

STED PITT, Dept. 1-0, 153 Court Street, New Haven,Conn. 


UPTURED 


people praise this 
improved appliance 


Forget about rupture pains and the 

need for constant care and watch- 

fulness. Hold your rupture this se- 

cure, sanitary way. This perfected 

appliance retains rupture safely and with 

great comfort, and at the same time 

promotes healing. Out-of-door men praise 

this better way to hold their ruptures. It 

binds the separated muscle fibres together. It gives abso- 

lute freedom in body movement. Over 3,000,000 Brooks 

Appliances sold. 

Write for our 10-day trial offer, and 28-page Rupture 

booklet. Sent in plain sealed envelope. 


Brooks Appliance Co., 146A State Street, Marshall, Mich. 

















Let Slamming 


Doors 
PayYou 


15pay 








Amazing invention that ends 
all trouble, annoyance and 
expense of slamming doors, 
and brings fortunes to 
agents. Just one look at this 
clever device and the sale 
is made. Can be installed 
in a few minutes with just 
a screw driver. Saves 
nerves, besides enormous 
loss through broken glass 
and wasted fuel. Every 
office, factory, store, insti- 
tution, or public building 
needs one for every noisy 
door. 


Entirely New 
Principle--- 
Works in Oil 


Kant-Slam is different from 
any other door control. It’s 
not pneumatic, but is built 
on new oil principle, that 
controls door like human 
hand. Gives lifetime ser- 
vice without adjustments. 
Always efficient in any 
weather. 


Amazingly Low 
in Price! 


Kant-Slam is neat, compact, 


Clever Demonstrator 
Offered FREE! 


Look! A full sized sample on 
miniature door furnished every 
active agent! Can I offer you 
more than that? An actual 
working sample mounted on 
an easy-to-carry, light weight 
miniature door. With this 
clever demonstrator you can't 
fail. Sales pour in, and in 
just a few minutes’ time. 
Demonstrate this clever device 
—tell how it saves thousands 
of dollars each year in fuel 
and broken glass, and you're 
bound to make good. Mail the 


coupon for Amazing Free Offer. 








light in weight and is lowest 


priced control ever offered with a factory guarantee. Pays 
big commission that makes agents $15 a day and more, 


easily, just showing it. 
work. Just 
in ADVANC 


Simple demonstrator does all the 
take orders and collect the big commissions 
E! 


Mail Coupon for FREE OFFER 


NOW 
MENDOUS FREE 


TODAY is the time to mail the coupon for TRE- 
OFFER. 


Get in on the ground floor 


and clean up the profits being distributed 


among my 
hut your 


representatives. 
demonstrator 5 or 6 
and you'll be making $30, 


Just open and 
times a 
$40, and 


a week just as easy as singing a song. 


You 
tories 
hand 


dress on 


can’t 
are 
them 


afford to 
being 
out 

coupon 
your territory for 


because terri- 
taken as fast as we 
mail your name and 
below, and I'll reserve 
you. 


wait, 


Kant-Slam Door Check Co 


Dept. X-11 


BLOOMFIELD, IND 


KANT-SLAM DOOR CHECK CO., 


DEPT. X-11, BLOOMFIELD, IND. 


GENTLEMEN: 


details of your 


Please 


Name 
Address 


Town 


l 
Ce cw cams ai 


reserve 


AMAZING FREE OFFER. I 


my territory, and send me full 
mm not obligated 
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TRAVEL- for “UNCLE SA™______., 9 im 


RAILWAY POSTAL CLERKS | MEN—Boys | 1/2 It 


MAIL CARRIERS—POSTOFFICE CLERKS 18 to 45 ) “T 
PROHIBITION AGENTS—FILE CLERKS | 7 
$1700 to $3400 a Year for Life Use Coupon Before You Lose It i i a 
No “‘lay-offs’’ because of strikes, poor business, etc. — sure pay — a ciate Gian: Aas Gm esa tik ith eas ek aes teen nam ee oe op 
rapid advancement. Many other U. 8. Government Jobs. City and l €ouPrON 
country residents stand same chance. Common sens¢ education | FRANKLIN INSTITUTE, Dept. D-315, Rochester, N.Y : 
esually custom. Rush to me, free of charge, (1) A full description of ‘the post- ors! 
STEADY WORK th ] tion checked below; (2) 32-page book, — list of | : faster- 
Cut coupon and mail it before turning the page. obtainable; (3) Tell me how to get the position checked - © 
0) General Clerk $1260 to $2100) isely 1] 
$ 200] () File Clerk $1260 to $2500) plane 
$1700 to $2100] (-) Rural MailCarrier|$2100 to $3300 poo cbews 
spre i 
ba) in ‘ 
for th 
KINGS 





Send 


(t SCHOO Howie gy, cr 


Here in 15 wonderful texts is 
your complete High School Education, Every 3 : 
subject Conant by fascinating “‘Question and Answer method. Str 
Now used in 12,000 high schools. Certificate awarded It’s fun to learn t: 
this easy inexpensive spare-time way. Greatest bargain in brain power. 


Find out how YOU can quickly prepare for bigger 
Send for Free Book pay end social culture. Send this ad with name and 
ress for FREE booklet, ‘‘What a High School Education Can Do for Me.’ 
igh School Home Study Bureau, 31 Union Square, Dept. 4732, New York, N.Y. 


WHAT'S WRONG WITH THIS PICTURE? 


See If You Can 
Find the Mistakes 
in This Picture 


We will spend over $167,000.60 this 
year for the purpose of conducting free 
prize offers to advertise and expand our Say 























business. Thousands of persons are 


going to receive valuable prizes or cash ur) 
= 





awards and compensations this year 
through our offers. The sky is the limit! | 
Anyone living in the United States out- 

side of Chicago, except employees of - 
this company, members of their fam- 
ilies, or our previous auto or first prize 
winners, or members of their families, 
may enter an answer to this puzzle, 


$7,346 in Prizes Given in This One Offer 
Seven Big New 6-Cylinder Sedans and Other Valuable Prizes 


Try your skill—it costs you nothing. Study the picture shown above, but look care- 
fully. The artist has purposely made many mistakes. Can you find four or more of them? 
These mistakes can be found in various objects in the picture—that’s all the hint we 
can give you. If you think you can find four or more mistakes, answer at once. Juat 
mark the mistakes in pencil on the picture, or tell me what they are in a letter or on a 
post card. Only four mistakes are required for a perfect answer. 


Anyone Who Answers This Puzzle Correctly 
May Receive Prizes or Cash! | 


Man, woman, boy, or girl—it doesn’t matter who or what you are, Seven of the people 
who take up this offer are going to win wonderful automobiles. You can be among ‘ 
them. Answer today! Duplicate prizes awarded in case of ties. Habi 


Additional $500.00 for Promptness 


$500.00 extra will be awarded in addition to first prize if you are prompt. If your Over 500 
answer is judged to be perfect, I will tell -ou without delay about winning the prizes. Cigarette; 
Hurry now! Address your answer to G. W. ALDERTON, Advertising Manager, Dept. 98 Bent on { 
510 North Dearborn 8t., Chicago, Tl. if success! 


-— 
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Watch! 
It 


“Taxies” 
“Takes 
off” 


Boys! Picture a great airplane roaring down the runway 
{aster—faster—faster! Then, Z-O-O-M and she’s up in the 
sir. What a thrill! Well—now you can have a toy plane that has pre- 
isely the same flight action. Not a construction toy, but a fully built 
plane. A few moraents to assemble and she’s ready for flight. Wings 
oe body of light Balsa wood, reinforced with aluminum; aluminum 
propeller; powerful elastic motor, Model 21, Cabin Type, 22 in. wing 
$2.50; Racing Model No. 1, 18 in, te spread, $1; No. 2 
£ spread, $2.00, (West of Miss. $2.75-$1.10-$2.20). Look 
for the at your dealers. If not in etock we will ship direct. 
KINGSB TRY MFG. CO. 106 B_ Myrtle St., Keene, N. H. 
Send 10c for a Kingsbury Disc Wheel, Balloon Tire Eraser 


KINGSBURY 513333 TOYS 


Driven 








Play the Hawaiian Guitar 
like the Hawaiians/ ~- 


Only 4 Motions used in playing this fascinatir ng instru- 
ment. Our native Hawaiian instructors teach ‘you to 
master them x, —? Pictares show how. Every- 
thing explained clearly. 

Play in Half Hour 
After you get the four 
easy motions you pla 
harmonious chords wit! 
very little practice. No 

previous peeve know!l.- learn quickly. 
= needed. Pay as you play. 


GIVEN when you enroll 
—a sweet toned 
HAWAIIAN GUITAR, Carrying 
RITE AT ONCE for attractive offer P 
asy terms. You have everything Valwe $18 to $20 
in. A postcard will do. ACT! No ertras-everything included 
OTHER Tenor Banjo, Violin, Tiple, Tenor Guitar, Ukolele, 
COURSES Banjo Ukulele Under well known instructors. 
FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. ’ 
Sth Floor, Woolworth Bidg., Dept. 686, New York, N. Y. 


Approved as a Correspondence School Under the Laws of He State of 
New York — Member National Home Study Council 


Sent for Only $1°° 


An educational and entertaining instrument that en- 
ables all to see and know life invisible to the 
naked eye. Thrills and fun galore! See tiny bugs 
grow to proportions of great elephants. See plant 
and mineral life reveal amazing wonders in form 
and color. Made just like microscopes used by physi- 
clans, scientists, etc. Now only $3.98. Could easily 
sell for $10 and $20 more. Adjustable lens of 240 
power! Send only $1.00. Pay balance ($2.98 plus 
postage) when postman delivers. 


IDEAL FOR STUDENTS! 
Here is an ideal microscope 
for college and high school 
students. A wonderful help 
in studying science, botany, 
etc. Never before has such a wonderful instrument 
been offered at such an amazingly low pee of $3.98. 

R. B. SPECIALTY COMP 
220 E. 3rd St., 


Easy Lessons 
Even if you don’t know 

















— 





Dealers and Teach- 
ers Write for Our 
Proposition! 











Dept. B-338 Clecianatl, Ohio. 


TOBACCO 


fabit Overcome Or No Pay 


Over 500.000 men and women used Superba Remedy to help stop 
Cigarettes, Cigars, Pipe, Chewing or Snuff. Write for full treat- 
Rent on trial. Contains no dope or habit forming drugs. Costs $2.00 
successful, nothing if not. SUPER3A CO. A-i6, Galtimore, Md. 








Unverwood 
pelow? 


STANDARD 4-ROW KEYBOARD 


Think of it! Only $1.00 brings the World’s most famous Under- 
wood Typewriter for 10 days’ free trial. Lowest price and easiest 
terms ever offered. Pay only 10c a day on easy monthly pay- 
ment plan. This is the full size standard Underwood 4-row key- 
board typewriter, manufactured to sell for $100.00. 

Do not confuse this 4-row stand- 
ard office model Underwood with 
other frail machines originally 
costing only one-half as much. 





Typewriting Course 


Easy Terms 
F R EE 10 Day FREE Trial 
This late model Underwood, spe 


cially priced at $39.90 (cash) is 
We teach you free m- the lowest price ever quoted; has 
plete Home Study Cor ITs modern improvements including 
of the famous Van San 4-row keyboard, two-color ribbon, 
Speed Typewriting System back spacer, ribbon reverse, tabu- 
fully illustrated, easily lator, release, shift lock and many 
learned, used in_ schools, other improvements Beautifully 
business offices, everywhere refinished and renewed Looks 
and operates like brand new, 


Send at Once! 


offer is for a very 











This exceptional bargain limited time only. 
Remember—every one of these famous Underwoods is fully guar- 
anteed and shipped on 10 days’ Free Trial. Send ac once. 

ee a ae ae ee ee ee ee ae eee 


I INTERNATIONAL TYPEWRITER EXCHANGE 
231 West Monroe St., Chioago, Ill., Dept. W-2, | 
| I enclose $1 deposit. 

Trial. If am not perfectly 
i Collect and get my deposit back It I keep it I will pay 


Send No. 4 at i 
I a month until I have paid $41.90 in full. cd 


once for 10 day 
satisfied I can return it Express 
| Name 

: Address 


Town 
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Win $3,500 


So meee street Ae Cash 


now on! We are giving thous- 

rewards in addition to $5,000 in 25 

3 au to advertise our business. 

won $1,975, Tillie Bohle 

and scores thers. Now bigger’ than ever. 
WINS $3, 300 WH NOT YOU? Enter now and 


FIND 7 FACES 


— i - moon shining thru trees and bushes makes some 

b . — look like faces. Can you find 7 or more? Some | 
straight at you, some are upside down, etc. Look sharp and if 
you mark at least 7 clip > phaee and send to me with name and 
address, It doesn’ tein ahead Gadaaee .. 





in this 
—_ Sedan or in 000 4 if preferred, ba 
Prizes in case of final ties. 1f you 
URE TO BE yoy ay No 
gon. vent towin $3,500 first oie 
op for ca. “SEN D NO MO 
$44. W. Adame © 't., Dept. 231, 














212 wonper: = 


to increase your arms one-half inch in 
size, chest one full inch, strength 
25%, health 100% in one week's 
time, by following my instructions 
and using my exerciser 10 minutes 
mornings and at night. Send $1 for on 
complete course and exercisers. Sat- A 10-in. swing, 25 
isfaction guaranteed or $1 refunded. s in. By 45-in. 
PROF. J. A. DRYER > Weight 00 Ibe 
Box 1850-R Chicago, Ill. for 32-page 
lathes, saws, ete. Largest line of small lathes in Ame 
SYPHER MFG. CO. Dept. M-2 TOLEDO, OHIO 

















Mower slips 


intosharpen- 
er without being 
dismantled. 


IMAPTER 5409 $6201.28, 


SHARPENING LAWNMOWERS in Spare Time 
With the “IDEAL” LAWNMOWER SHARPENER 
Man, Why Don’t You Do That? You've sot the chance 


—thesamechanceas W. 
T. Moore, Twin Falls, Idaho, who made $1200 net profits in 90 days—the same 
chance as Walter Wever, Middletown, N. Y., who made $1000 in 4 months—the 
same chance as hundreds of others who have reaped rich rewards with this 
amazingly efficient lawnmower sharpener. a a 
ou work at a trade, put an Ideal in 5 
Use Your Spare Time. | pasement and earn $i'to $6 an hour eve 
a and Saturday afternoons. E. W. McCormick, Saginaw, Mich., writes: * Fi iv 
o I bought an Ideal Sharpener on which I have ground over 5,000 lawnmowers. 
ast few weeks I worked at my trade, machinist, full time 9 hours a day. I also 
7 mowers which netted me $114.10 clear gain. ©. & Cot 
‘oburn, 
ays for itself and makes big profits: § 7).4)000" 
Ark., writes that his “Ideal” Sharpener earned enough in 18 months to pay for itself 
and “se 00 worth of additional machinery " 
ythers 
tilt) @ eatin th A Our Free Book Tells You How—22emcn 378.7 othe 
/ ndent—built substantial, permanent, BIG PAYING businesses with this Ideal 
oT a | E RS D oO aT; pener. Send for this book today—lIt’s Free. 


SIGN THIS AND MAIL TODAY 





fal 7 sirmple — voy ry —y-" ~~ is Si mowers one QC me ee ee ee ee ee ee ee ee } 
u mple machine t t arpens all makes of mowers 

tly ——. without taking the = powers 1 THE FATE-ROOT-HEATH co. | 
Seat. ust pic Up, the mower, set it im the “ideal,” 999 . 

3] 7 row simple ey yy pepeved 6 : jo aspen. Bell St., Plymouth, Ohio. ] 
n minutes the mower is y fort awn, and you ke my spare 
have made $1.50 to $2.00—depending upon the charge you ay ears toon ry 1 ee pana ae | 

fix. No training required, and machine set up in a few 

minutes. Plug into light socket and start to sharpen, ! 

Hundreds of , =f mowers in your locality are waiting to be | 

sharpened. Owners are teching for a place to get them 

sharpened. Sharpens skates—all kinds—perfectly. | 
I 
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FE ie an opportunity for every- 


one to develop big muscles and 
obtain great strength by using this 
heavy tensioned PROGRESSIVE 
EXERCISER adjustable from 20 to 200 
Ibs. resistance. Complete instructions come 
with each exerciser. Get rid of those aches and 
pains, indigestion, constipation, headaches, ete., and 
build up your body and look like a real He man! 
simply pay the postman SEND NO MONEY! 
on delivery, $2.00, plus & 
few cents postage, for five- 
exerciser, or $4.00, 
plus postage, for ten-cabled 
exerciser. Money back in five 
days if dissatisfied. Write 
Progressive Exerciser Co. 
Dept.1602, Langdon Building 
Duane St. and Broadway 
New York City 


NEW SCIENTIFIC WONDER 


cabled 





U.S. Pat OF 


PRICE 
1 OC. caves ony. BIG Fu 


Y You apparently see thru 
Stone, any obiect. See Bones in Flesh. 
MARVEL MFG. CO. Dept. 88, NEW HAVEN. CONN. 


"I find that nearly all positions commanding a salary of 
$10,000.00 a year or more are filled by men who have 
studied law,” writes a prominent Eastern manufacturer. 
Whether you ever intend to practice law or not, spend 
your spare time at home training your mind to deal with 
problems from the sound, practical standpoint of the trained 
attorney. The lawyer is a leader of men—in and out of 
business. Standard Oil of Indiana, U. S. Steel Corp., 
Packard Motor Car .» hundreds of corporations are head- 
ed by legally trained men. Law is the basis of all business 
—large or small. A full law course leading to the degree 
of LL.B. or shorter business law course under LaSalle 
guidance is available for your home study. Full and up- 
to-date texts and modern law library. Cost low—terms easy. 
Write today for our free but valuable books “Law Guide” 
and “Evidence.” Act Now. 





LaSalle Extension University, Dept. 2943-L, Chicago, IIil. 


Samples of 33 rare woods 
$2.00, 20 cabinet and 20 
inlay $1.75, or your 
choice $1.00. 


OF ALL KINDS *4.9°%' si.°72* 


Send for Price List. 


CRAFTSMAN WOOD SERVICE 
X-715 E. 62nd St. CHICAGO 




















PATENTS Procured. Trade Marks Registered. 
Preliminary advice gladly furnished without 
charge. Booklet of information and form for 
disclosing idea free on request. 

IRVING L. McCATHRAN, Patent Lawyer 
703C International Bidg., Washington, D. C. 
41C Park Row New York City 


Demand for / 
Skilled Mechanicsg 


NE PUNCHE 
LS 

r AND 
THEIR 


OPERATION 


) ANI . ; OF 
> Bynags GAGE - Step 
Dies XMS Work STF 


COLVIN 








These books will qualify 
you for a big-pay job! 





| 

The American Machinists’ Library—six big volumes 
packed to the covers with sound, pay-raising infor- 
mation—puts training right within your arm’s 
reach. The books are the last word on modern 
machine shop practice—the most complete, the 
most thorough, the most practical set of books 
ever published in this field. Use them to increase 
your earning power—to win promotion! 


AMERICAN MACHINISTS’ LIBRARY 


6 volumes—2,000 pages—2,500 illustrations 

(A combined home-study course and reference library) 
This Library was written from the practical man’s viewpoint. 
Every word—every illustration is easy to grasp and apply, 
yet its treatment is so accurate that it is used as a constant 
reference work by experts in the best-known shops of the 
country. It explains the simple principles of shop work, 
then carries you quickly and surely over to the more intri- 
cate operations that every mechanic has to know in order to 
command a higher daily wage. Every topic is thoroughly 
covered to insure perfect mastery. These books are rich 
with the essentials of advanced methods, used by men who 
receive big pay for “knowing how.” 

They give you in convenient easily understood form more worth- 
while knowledge and time-saving suggestions than any one man 
could possibly gain in a lifetime of practice. 


No Money down--- 
8 Months to pay 


On receipt of the coupon we will send the 

books to you, all charges prepaid. You look 

them over for ten days. If you like them— 

, send us your first payment of $1.50. The 

TRIAL balance you pay at the rate of $2.00 a 

the month until the special price of the set has 
been paid. 


10 Days 
FREE 


rome t ere 


FREE EXAMINATION coupon | 


McGRAW-HILL BOOK CO., Inc., 370 Seventh Ave., New York | 
Send me for 10 days’ free examination the AMERICAN 
MACHINISTS’ LIBRARY. If satisfactory, I will send $1.50 
in 10 days and $2 monthly until the special price of $17.50 
is paid. If not wanted, I will return the books at your expense. 





Signed 
Address 
City and State 
Position 
Company MM 2-39 


en ee ee 
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hI BIT ig 


immu | Who Wants a Sedan FREE? | smmm 


sue STUDEBAKER--BUICK—NASH! TAKE YOUR CHOICE! | smu 
mm | or $2000.00 Cash sume 


pT wil pontvely be given fee to adveruue and — NE 
Semmens, | er Mionde for my Bre.  Chotce of Studebaker ox Wunune 
BMNNUNNNNNNE | Seaein, Ae fee pees and cach will be given tree’ No sume 

ME 


problems to do. lo fine writing required. No words to 
TUNE | ke. to add. Bank guarantees all prizes. 
mm. c | PICK YOUR LUCKY STAR! seme 
ws Ge ry 4 rr! -— cooly alee Gustet ene 
at star is differen the others and it may a om 
UME lucky star for you. Can you pick it out? If you can, . TT 
c —_ Se, Serene atat gad pune we ' cirele to me at once . NE 
along wi your name ress. prompt answer can 
JUHA start on the way to win the great $2000.00 free prize. 


auunuuuc | BE PROMPT—-WIN $650.00 EXTRA aun 


HUME . Nothing hard todo. Over $7000.00 in PITT Tie 
valua will iven free of cost. Send toda 

JUMIILELLINIE, | 1,~! show you just how you. canget your free choice pT 
HMMM | Sverybsdy. SEND NO MONEY.” Answer AT ONCE, pT 














4. Give details of one of the famous 
long-distance airplane flights of the past 
three years. (See page 100) 








EARN MONEY /MMED/ATELY- 


WE FURNISH EQUIPMENT TO START / 





Sanding Drum 


An enna Handy Attachment for 


Both Portable and Stationary Motors 


This remarkable attachment sii 
os in a f La bp ay 
Motors and stationary lathe motors. o 

A clever device that fills a long-felt Amazing ffer on Brand New 
need. Welcomed by all craftsmen. Books just off the press, which cover every phase of Modern Shop 
Practice. These seven big books contain over 2600 pages, rly 
3000 illustrations and are bound in special gold stamped flexib! 
covers. Everything that any mechanic could possibly be ir é 

in is explained in detail and in simple language that any 
understand. Machine shop work, machine set-ups, machine r 
mechanical drawing, metallurgy, forging, shop arithmeti 
making, pattern making and hundreds and hundreds of other items, 
any one of which is worth the special price of these books. 


Anyone doing mechanical 
Shipped FREE any kind can have _ these 
shipped for examination without one penny down. If you w 
fit yourself for a raise in pay, if you want to make 
worth more money, if you want to be a tool maker, p 
maker, shop foreman or factory superintendent don’t fail t 
these books over. We mean just what we say, they will b 
to you absolutely free. Don’t send us a penny, just your nam 
and address. After you receive the books, then decide w 
or not you want to keep them. This is the best way to 
that these UP TO THE MINUTE books should be in 


mechanic’s hands and that they are worth at least ten times 
A their price to you. 


Saves Time & Labor COMPLETE American Technical Society, Dept. S 2320] 
JIFFY Drexel Ave. at 58th St., Chicago, II. 
Produces splendid results in smoothing and shaping concave and pee ble —, t —_ 
F c t , oe. Peg 
convex surfaces on ship model hulls and furniture. Attach INDEX them I will send $2.00 in 10 day 


to a drill motor, the sander smoothens inaccessible corners, 
floor spaces, the inside of furniture and accomplishes in a few seconds what takes then only $3.00 a month until the spe 

















many minutes of tiresome labor by hand. Can be used for removing rust, paint, . 2 Oth 

and dirt from a cracked fender preparatory to welding or brasing. Works much Don’t waste time. a te — <a —, : 

better than an emery wheel. Sanding paper can be changed in a minute through Don’t study long w return the oks_ and ov 

an ingenious arrangement. Has a sanding surface 2 inches wide and 244 inches in you nothing. By sending now I will 
: hours to get a re- |: free membership in the Amer 


» comr 

id, anywhere in U. 8. A. upon receipt of $2.00 w sult; the Jiffy Technical Society entitling me to 
5 oreign countries.) or order C.O. D. if in U.S.A. E ume consultation privileges for one 

way satisfaction gusranteed or money back. Index puts facts at letter or wire with 18 experts 

your finger tips Name 


DELTA SPECIALTY CO., Dept. N230B instantly atiiiinin 
1661-67 Holton St. Milwaukee, Wis. Seubicenes 
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FREE BOOK of 
MONEY MAKING HELPS 


We furnish in book form the new practical work- 
ing methods for Aviators, Radio Men, Inventors, 
Engineers, Mechanics, Automobile and Battery Men, 
Electricians, Contractors, Carpenters, Painters, Deco- 
rators, Artists, Advertisers, and other technical men. 
Complete book of helps sent Free. Write today. 


A Few of The 
NEW BOOKS 


Aviation From the Ground Up 

Automobile Starting, Lighting and Ignition. . 
Drake’s Radio Cyclopedia, 3rd Edition 

Silk Screen Process of Reproduction 
Modernistic Lettering and Design 

The Lacquer System of Sign Painting 
Modern Illustration 

Studio Handbook, Letter and Boles: 

These are just a few. Sent postpaid on receipt 
of price. There are over 200 more, each by a high 
authority, covering practically all kinds of mechan- 
ical work. WRITE FOR YOUR FREE COPY 
TODAY. 


FREDERICK J. DRAKE 
& Co. 
Publishers 


Room 517, 179 No. Michigan Bivd., Chicago. 
—Drake Books are for sale at all book stores— 





taught at home 


Study airplanes, motors, meterology and 
all aeronautical subjects just as taught in 
the famous Universal Aviation Schools. 
The Univer- 
sal home 2 FULLCREDIT AGREEMENT 
study course Universal Aviation Schools 
is a remark- du 
able exten- 
sion of the Fiying Course If taken later. 
training 
given in the world’s largest system of 
flying schools. Learn aviation from 
experts. Clip the coupon. Get complete 
information. 

MAIL THIS COUPON 


— ae ee 
UNIVERSAL AVIATION SCHOOLS 
Division of The Aviation Corporation 
«|| 116¢Boatmen’sB’k Bidg, St.Louis,Mo. 
Please send literature describing Universal Aviation 
School’s Extension Home Study Course. 


Name. AGO. 








2 ene ree 





IF YOU CAN USE AN 
EXTRA $20°° BILL 


write for Be 


- > 3 = REPAIRS 
BOOK 


You can save $20.00 in 
no time by using 


SMOOTH-ON No. 1 








to do your own house-§® 
hold repairing—and in addition you will 
have that proud “I-did-it-myself” feeling. 


Here is what one enthusiast did with two- 35-cent 
cans:—A $25 lamp stand loose in base, two big 
leaks in heating furnace smoke pipe, loose hammer 
handle, and three loose hooks in tiled bath room 
wall were all put into good usable condition at an 
average cost of 10 cents each for the seven repairs— 
and $20.00 easily saved over what would have been 
paid to professional fixers or for new parts. 


By using Smooth-On to make dozens of the 
simple repairs necessary in every home, you can 
save enough to pay your radio upkeep, buy your- 
self or your wife a camera, a bull pup or some 
other pleasure-giving article that you would other- 
wise hate to spend the money for. 


The Free Smooth-On Repair Book will show 
you how an astonishing number of home and 
automobile repairs are as easy for you to make 
as for somebody else. 


Mail the coupon for a free copy 

and get Smooth-On No. 1 in 7- 

ounce, 1 or 5-pound can from any 
hardware store. 


CEMENTS —_ 


Do it with SMOOTHON 


SMOOTH-ON MEG. CO., Dept. 69, 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 


Name 








Return this coupon for a 
FREE copy of Booklet 


2-30 
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Bigger Pay 


Thru Traffic Management 
Mendel A. Keith, ¢ of Columbus, Ohio—who for a 
mumber of years had been employed by the Penn- 
A Ivania Railroad — ~-had been many kinds of a clerk, 
uch “experience”’ but little progress. 
Then one day he woke up to his need for specialized 


Rebuilding the Lawrence Engine 


(Continued from page 166) 

When this procedure is finished take the 
rods and line them up by placing them in a 
large vise and using a large monkey wrench. 
After you have them absolutely in line in 
all directions dress the welded parts up. 

The skirts of the pistons will have to have 
a small portion of them removed. 

After all is finished put the motor to. 
gether with the utmost care, and time cor- 
rectly both cams and the distributors and 
you will find that you have a real nice light 
plane engine that weighs around 110 lbs. 
and develops 28-30 h. p. on 2000 r.p.m.’s. 

Castings for this crank, in chrome vana- 
dium, can be had from Orville Hickman, 
care of Mopern Mecuanics, Robbinsdale, 
Minn., for a nominal price, either rough or 
machined. 





knowledge in some important and profitable b 
field. He enrolled with LaSalle for home-study train- 
ing in Traffic Management. 

Today, Mr. Keith is Traffic Manager of the Inter- 
national Derrick and Equipment Company—at a 
salary many times his highest expectations as a 
clerk—is a member of the Transportation Committee 
of the Chamber of Commerce of Columbus, Ohio— 
and is regarded in the profession as one of the ablest 
traffic men in his territory. He is out of the rut and 
on his way toa very substantial future. 

Ho won his advancement by saving thousands of 
dollars for his firm thru the obtaining of more favor- 
le freight rates on shipments to western points. 
Send for Free Book— 
“Opportunities in Traffic Management” 

What is it about Traffic Management as a profession 
that affords such golden opportunity? That question 
is simply answered—Traffic Management affords a 
man unusual opportunity to show results. 

The coupon will bring you, without obligation, a 
64-page book that points the way to the big rewards in 
‘Traffic Management and shows you how, within acom- 
paratively few months, you can equip yourself to take 
advantage of them. LaSalle will send it to you FREE. 

If you are eager to enter a field of unlimited oppor- 
tunity, clip and mail the coupon— NOW. 

—_— —— — Find Yourself Thru LaSalle— — — 
LASALLE EXTENSION UNIVERSITY 
The World's Largest Business Training Institution 

Dept. 2493-TR 
I me welcome copy of ** 


énniti 


a accer of of “Ten Jey ey 
all without obligation. 


OT raffic eee = 


Training for positions as Railroad or 
Indu strial Traffic Manager, Rate Ex- 





pert, Freight Solicitor, etc. 
OtherLaSall 


ities 

LaSalle opens the way to success in 
everyimportant field of business. If more 
interested in one of the fields indicated 
below, check here: [] Paper Salesman's Training 
OH#igher Accountancy — O Modern Business Corre- 
OBusi P 

OStenography 

O Modern Salesmanshi 
D Railway Station — en nese 
D Railway Accounting OExpert Bookkeeping 
CD Law—Degree of LL.B. (ic. P. A. Coaching 
OCommercial Law 3 Business English 
OlIndustrial M t cial S 
OFactory Management o maeettes Speaking 
OBanking and Finance OStenotypy 





toh 














RUPTURE IS 
NOT A TEAR 


Your physician will tell you that hernia (rupture) 
is a muscular weakness in the abdominal wall — 
Do not be satisfied with merely bracing these 
weakened muscles, with your condition probably 
growing worse every day!—Strike at the real 
cause of the trouble, and 

WHEN— 

The weakened muscles recover their strength 
and elasticity, and— 

The pnsightly, unnatural protrusion disappears, 
and— 

You recover your vim, vigor and vitality—your 
strength and energy,—and you look and feel 
better in every way,—and your friends notice 
the difference,— 

THEN— 

You'll know your rupture is gone, and 

You'll know why for almost a quarter of a cen- 
tury numerous sworn statements report com- 
plete recovery and freedom from uncomfor- 
table mechanical supports, without delay from 


work. 
SEND NO MONEY 


A test of the scientific self-treatment mentioned in 
coupon below is now available to you, whether you are 
young or old—man or woman. It costs you nothing to 
make this test.—For your own good mail the coupon 
N ‘ODAY. 


OW—T 
FREE TEST COUPON 
PLAPAO LABORATORIES, Inc. 
450 Stuart Bidg., St. Louis, Mo. 
Send me a Free 10 day test supply of the remedial 
factor Plapao and 48-page illustrated k on Rupture; 
no charge for this now or later. 





Name 


Address 
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MODEL Airplane BUILDERS 


We carry the best 





the of material to build 
‘ina models. Send 5c 
a 
for 32 page cata- 
ench. I ‘ole : 
; og. Quick service 
ne in at prices you can 4 
D. afford. | : 
have ft. flying Curtiss Hawk scale model construction set. pS . 
9 ft. flying Sikorsky Amphibian construction set.... : 
ft. flying Lockheed-Vega scale model construction set. - , 
@ ft. flying Savoia- Marchetti construction set...... 6 
r to- 3 ft. “Graf Zeppelin’ scale model nonflying 
2 ft. Merrow Twin Bomber drops 5 bombs while “7 OSS Vas 
Ccor- in flight, construction set 


$t. 
and NATIONAL MODEL AIRCRAFT & SUPPLY co. 
_ 29 North Ave., Dept. M New Rochelle, N. Y. 


light 
lbs. 


m.’s, 











Stumped” 


“He was trying to figure out a way to speed up the machines. 
I could see he was stumped and I asked him if he would let 
me try my hand at it. 





\832 volt RADIO ADAPTER 





jana- NO LOST CURRENT........NO ACID “Go ahead,’ he said, ‘but I don’t believe you can help 

man, NO CHARGING.. NO UPKEEP much. Looks like an outside job to me. 

| a “So I started right in and pretty soon EF had the whole 

dale, ELIMINATES ‘A’. BATTERY | ahs worked ~ ae was watching me and I coud 

| e was surpris 

7 Tanah teeter, araeacie Rae Cle per Berra of now did, you learn all that? he asked in that quiet way 
is. And then I told him I’d been studying at home nights 

ANYLITE ELEC TRIC ‘COMPA NY through the International Correspondence Schools. 
— 1435 Wall Street Fort Wayne, Ind. “He didn’t say anything more and I thought he had for- 


gotten all about it until he called me in his office a few weeks 
later and said he was going to make me foreman and increase 
my salary $75 a month, 

“ ‘Keep on studying,’ he told me, ‘and you'll get another 
promotion soon. You can’t beat those International Correspon- 
dence Schools text-books for good, sound, practical knowledge.’ ”” 

That’s a true story of what spare-time study has done for 
just one man. There are thousands of others. Why don’t 
you take up a home-study course with the International Corre- 
spondence Schools and prepare yourself to earn more money? 
nial J At least get the facts, 

‘ll ’ “ Mail the Coupon for Free Booklet 





these INTERNATIONAL CORRESPONDENCE SCHOOLS 

ably 4 : ' Box 2318-D, Scranton, Penna. 

real p | . | Without cost or obligation, please send me a copy of your book- 
= let, “Who Wins and Why,"’ and full particulars about the course 

before which I have marked X in the list below: 


TECHNICAL AND INDUSTRIAL COURSES 









































ngth ] Architect QO Automobile Mechanic 
[J Architectural Draftsman tL} Aviation Engines 
J Building Foreman | ]Plumber and Steam Fitter 
ears, _JConcrete Builder |} Plumbing —— 
jContractor and Builder |} Foreman Plu 
5 Structural Draftsman g Heating and Ventilation 
your B ild M i. d St th Pee: ieee =e — Worker 
a tlectrical Engineer i }Steam Engineer 
feel ul usc es an reng [jElectrical Contractor | | Marine Engineer 
otice [} Electric Wi ey Refrigeration Engineer 
. it is ron oe [) Electric Lightin R. R. Positions 
. [} Neading Shop Blueprints ‘ we wd ‘are 
The Germans invented the iron shoe because they Telegraph Engineer Chemist 
realized it enabled them to achieve physical perfection [Telephone Work Pharmac 
We have brought it to America and improved it. It is [) Mechanical Engineer Coal Mining Engineer 
offered to you at a ridiculously low price. Every strong [)Mechanical Draftsman Navigation [() Assayer 
cen- man uses one to build back muscles, tremendous chest [) Machine Shop Practice Iron and Steel Worker 
and powerful giant-like arms. We show how to develop [} Toolmaker Textile Overseer or Supt. 
‘“om- abdomen and legs so that you will be a top-notcher in [}) *atternmaker [ }Cotton Manufacturing 
for- thirty days. We don’t just ship this apparatus and let Civil Engineer }Woolen Manufacturing 
it you work out your muscle-building problems for yourself [jSurveying and Mapping }Agriculture [1 Fruit Growing 
rom we include a sixty-day course absolutely free, thereby [)%ridge Engineer }Poultry Farming 
making this the greatest body-developing offer presented ()Gas Engine Operating []Mathematics (] Radio 
you in a lifetime. Write for full particulars today and BUSINESS TRAINING COURSES 
getting strong at once. [Business Management [Business Correspondence 
d in 14 Day Trial Offer C] 'ndustrial Management jshow Card and Sign Lettering 
; P L) Personnel Management }Stenography and Typing 
} are So positive are we that you will say the iron shoe C)'traffie Management F) English 
ig to is the greatest piece of muscle-building apparatus you Oo Accounting and Civil Service 
upon ever saw that we ship it to you on 14 days’ free trial. P. A. Coaching Railway Mail Clerk 
Sign your name to the coupon below and rush it to us Cicost Accounting }Mail Carrier 
— and receive full particulars about this special offer by CO Bookkeeping [)Grade School Subjects 
return mail. There is no obligation for this information C)Secretarial Work [J High Sehool Subjects 
—it is free. We reserve one of our free sixty-day courses f)Spanish [© French }Cartoon 
for those who write at once. (] Salesmanship P)tiscracing 
a tn eesti Advertisin; umber Dealer 
flo. Soetene itaatte Appliance Co. _ ° 
lial ™ pt. 3B : 
re; | Philadeiphia, Pa. Name... 
Without any obligation on my part and without cost, 
| end full particulars about your iron shoe and your four- Address 
- asad day trial offer. Also reserve a free sixty-day course | 
“is | r me, 
| Occupation wee etggrneggee* ; ; 
If you reside in “Canada, send this coupon to the Internationa 
— Ls | out soon mee Schools Canadian, Limited, Montreal, Oanada 
—iK>* ” 
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HowTo SecureA 
Government Position 


Why worry about strikes, layoffs, hard times? 
Get a Government job! Increased salar- 
ies, steady work, travel, good pay. 

I'll help you become a Custom 

House Clerk, Railway Postal 

Clerk, Post Office Clerk, City 

Mail Carrier, Rural Carrier — 

or get into any other Government job 

you want. Examinations Coming I 

was a Secretary-Examiner of Civil Ser- 

vice Commission for 8 years. Have 
helped thousands 


NOW FREE 


My 32-page book tells about the jobs open 
—and how I can help you get one. Write 
TODAY. ARTHUR R. PATTERSON, Civil 
Service Expert. PATTERSON SC HOOL. 432 
Wisner Building, Rochester, N. 


r 


: 


pre Ogden Ave., Dept. B-378 CHICAGO, ILL 





5. What airplane pilot do you most 
admire, and why? (See page 100) 








izes from $1800.00 to $4245.00 each have been our unique advertising plan. In our 
oe = n old man of 69, out of work, won over Ts. “aly 15, won $900.00. In next 3 or 4 
months thousands of dollars will be awarded to fortunate persons who solve our pussies and win our prizes. 


FIND THE TWIN FLYERS 


Watch out! These tnopre, pictures of a famous woman fiyer all look alike—BUT—two, and only 
two, are exactly alike. Find these twin flyers! Some eos are Cr in the collar, helmet, 
geesion. LS Remon: ner, 4 4 — = cweyre are exactly alike. ; ye . m, and send the numbers of 
the twin Ts on a post card or letter a correct, your answer will qua ty you for this opportunity. 
$7160.00 IN PRIZES GIVEN THIS TIME 


Over 25 prizes, and duplicate prizes in case of ties. It’s up to @ 4 1 he or she 
chooses $2875.00 in cash or a new Waco airplane, a big automobile, or a new hom gorgeous wpeise 
list! ANYONE WHO ANSWERS THIS ‘PUZZLE CORRECTLY MAY. RECEIVE “PRIZES OR CASH. 

= NAL FOR PROMPTNESS 

Be prompt! It pays. 
for $625.00 if you 

NO MORE PU: 
=) . Ulipois. 
| ta 


Find the real twin flyers, and I will send Certificate. Leys will be good 
are promot an , win first wet prise. Imagine, a ott Brine of $35 
LES TO SC or ait te in the -anyone or 
nied oe Boor Re se winners, SEs of the pecnlo wh A AS - tt 
— Sf -] ‘ot. 4.0. Dept. 30, 


corcent residents of 
win 























Q) 


BIGGER JOB -and you’re the man 


LaSalle Problem Method. Let us show you how 


Are you hunting a bigger job, or does the bigger 


job hunt you? Why waste years learning through 
routine work, when you can acquire at homeina 
comparatively few months the specialized knowl- 
edge which brings promotion and salary increase? 
Thousands of men have increased their incomes 
by home-study business training under the 


you can do just as well or better. The coupon 
will bring you complete information, together 
with details of our convenient payment plan; also 
pe free copy of a remarkable book—““Ten Years’ 

romotion in — Make your start toward that 
bigger job 


Find Yourself Through LaSelte! —— cee cee ee ee ee 


LASALLE EXTENSION UNIVERSITY, ¥, Dept. 2493-R CHICAGO 


The bese 's Largest Bi 


Jon 





Tell me about your salary-increas 
“Ten Years’ Promotion in One,’ * all without obligation. 
D Busi 
0 Modern ebunmenaite 
O Higher Accountancy 
0 Traffic Management 
O Railway Station Management 
0 Law: Degree of LL.B. 
0 Commercial Law 





OD Industrial Management 
O Banking and Finance 
0 Modern Business Correspondence os s h 
O Modern Foremanship 
0 Personnel Management 
O Expert Bookkeeping 


plan for my pe cn hy oy in the business field checked. Send also copy of 


OD Business English 
0 Commercial 
O Effective Speaking 





OTelegraphy 
D Credit and J 





O Paper Sal 


nm ce 
"s Training OC, P. A. Coaching 
C—- Rallway Accounting 








Address. 





Se ee ee 
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"< Are You Always Excited? Fatigued? Worried? Gloomy? 
Pessimistic? Constipation, indigestion, cold sweats, dizzy 


sells and bashfulness may result from Nerve Exhaustion. Drugs, 
tonics and medicines cannot always help weak, sick nerves! 
Learn how to regain Vigor, Calmness and Self Confidence. Send 25¢ 





for this amazin 


g book. 
RICHARD BLACKSTONE, N-332, Fietiron Bidg., N. Y. 





Stage Money 


Small Size Currency 
With these bills it is easy 
for a n of limited means 
to appear prosperous by flash- 
ing a roll of them at the 
proper time. By peeling off 
a genuine bill or two from 
the outside of the roll, the 
effect created will be all that 
an be desired. Prices, post- 

id: 50 bills 20c, 140 for 








MAGIC CARD BOX 


This mysterious 

box is useful in 

performing many 

ecard tricks. You 

ask two persons 

to each select 

a ecard from any 

or‘inary pack 

of cards. One 

of the cards is 

now placed in this box and a_ second 
later when the box is opened the card 
has mysteriously disappeared. The other 
card is now placed in the box and 
when it is again opened the first card 
appears and the other one is gone. You 
ean make several cards disappear and 
at command they all appear at once. 
You can tear a card up and place it 
in the box and when you open the box 
again it will be found whole. All easy 
to perform after reading our simple 
directions. Price 25 cents. Better grade, 
made of highly finished wood, 25. 





pai 
Phe or $3.00 thousand post- 
pald ae Fire Eater 
A great trick by which 
Serpent’s you appear to breathe 
Eggs fire from mouth. Quite 
harmless. All necessary 
apparatus sent complete 
for only 30c, postpaid. 


Magic Nose 
Flute 


Is a unique and 
novel musical 
instrument 
played with 
nose and mouth combined. Just a little 
Nose knack required to enable you 4 pro- 
duce sweet music that resembles a 
Blower flute. No fingering. Effect is charm- 
It is conceal- | ing when played as an accompaniment 
edin thejJ|to piano or other musical instrument. 
handkerchief. | Price 10¢ postpaid. 
Proceed to 
blow your 
nose and your 
friends will 
think they heard a steam 
engine or something. You 
can blame the noise on a 
very bad cold and keep up 
the fun as long as you 
like. Price 10c, 3 for 25c, 
or 75e doz. postpaid. | 





When lit with a match each 
ecg hatches itself into a 
snake several feet long, curl- 
ing and twisting in life- 
like manner. Box of 12, 10c 
postpaid, 3 for 25c. 





OAKS’ MASTER BOX 
OF TRICKS 








(if bought ~~ would a 
cos. $1.50 wea? F— 1 

Fun, Mystery and Entertainment Soe Ans © nth 
f days and nights of the Bt > | ae .- 
—enough for an evening's te 
entertainment. All for $1.00. 1A 1 i J i } j ! I | I H ! 
With this complete outfit of 

Magical Accessories anyone without any practice or experience can 

rm a number of the latest Magical Tricks or give a complete 

entertainment. All the Tricks are mechanical and self-working and 
so simple that a child can work them after reading the instruc- 
tions—but to the audience they appear wonderful feats of skill. 
It contains the apparatus for 7 first class tricks including (1) The 
Magie Ball and Vase Trick. A wooden ball is placed inside, and 
upon replacing the lid has disappeared and is found in some one 
elses pocket; (2) The Disappearing Spots. This trick consists of 
causing four kings to change to four aces, and then to all blank 
cards ; (3) The Magnetic Wand. Magician's Wand clings to the 
f floats about as if magnetized, yet when anyone else 
tr he fails; (4) The Ribbon Factory from the Mouth Trick. 
A seemingly endless supply of colored paper ribbon comes out of 
mouth; (5) The Disappearing Handkerchief. A handkerchief 
beld in the hand mysteriously vanishes; (6) The Enchanted Bottle. 
0 one but yourself is able to make it lie down; (7) The Great 
Hat and Dice Trick. A large dice is placed on top of a hat, dis- 
appears, and is found underneath, yet no one has touched the hat. 














Send 10c in stamps or coin and our 1930 DeLuxe Edition contain- 

ing 202 pages of all the latest tricks and novelties will be sent 

are the largest dealers in tricks of all kinds in the 

Order from this advertisement or send for our catalog 

FREE—our large die box trick when you have sent in 
amounting to $25 within one year. 


OAKS MAGICAL Co. Dept. 10! CSHKOSH, WISCONSIN 





Mechanical 
Engineering 
Learn at Home 


Mecuantcat Engineering embraces the design, construction 
and operation of machines and machine tools. It is a pro- 
fession which offers almost unlimited opportunities to men who 
combine natural mechanical ability with technical training. 

_For this is The Age of Machinery. Almost every conve- 
nience, luxury or necessity which we enjoy depends on ma- 
chinery for its production or adaptability to our needs, Every 
new invention multiplies the opportunities for competent de- 
sigrers, builders, erecting engineers, etc. 

One of the best ways to train yourself to secure a position 
as a Mechanical Engineer is through the home-study courses 
of the International Correspondence Schools. 

These courses are complete and up-to-date, and especially 
arranged to meet the needs of the student who studies at home. 

They are particularly helpful because they are written by 
well-known mechanical engineers with years of practical experi- 
ence, who know the quickest, best way to solve every problem. 

Just_mark and mail the coupon and we’ll gladly send you 
Free Booklets describing the I. C. S. courses in Mechanical 
Engineering or any other course in which you are interested 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 2317-D, Scranton, Penna, 


Without cost or obligation, please send me a copy of your hook- 
let, “‘Who Wins and Why,” and full particulars about the course 
before which I have marked X in the list below: 

Mechanical Engineering Toolmaking 

Mechanical Course Blacksmithing and Forging 

Drafting Patternmaking 

Mechanical Drawing Foundrywork 

Complete Shop Practice Machine Shop Practice 

Architect Plumber and Steam Fitter 

Architectural Draftsman Plumbing Inspector 

Building Foreman Foreman Plumber 

Concrete Builder Heating and Ventilation 

Contractor and Builder Sheet-Metal Worker 

Structural Draftsm:n Steam Engineer 

Structural Engineer Marine Engineer 

Electrical Engineer Refrigeration Engineer 

Electrical Contractor JR. R. Positions 

Electric Wiring Highway Engineer 

Electric Lighting Chemistry [() Pharmacy 

Electric Car Running Mining Engineer 

Telegraph Engineer Navigation [() Assayer 

Telephone Work Iron and Steel Worker 

Civil Engineer Textile Overseer or Supt. 

Surveying and Mapping Cotton Manufacturing 

Bridge Engineer Woolen Manufacturing 

Gas Engine Operating Agriculture () Fruit Growing 

Automobile Work Poultry Farming 

Aviation Engines [} Mathematics ([)Rad‘o 

ve BUSINESS TRAINING COURSES 

[} Business Correspondence 

L) Show Card and Sign Lettering 
pameareoty and Typing 


OODDOOOOOOOOOOnDOOOOOOOOOO 





O Business Management 
CL] Industrial Management 
CJ Personnel Management 
L) Traffic Management englis' 
C) Accounting and Civil Service 
Cc. P. A. Coaching Railway Mail Clerk 

Cost Accounting Mail Carrier 
Grade School Subjects 
High School Subjects 
Cartooning 
Illustrating 








Name.. 
Address 
City.... 


oo] 


Occupation wumeseetene senadeneanes — 
If you reside in Canada, send this coupon to the International 
Correspondence Schools Oanadian, Limited, Montreal, Canada 
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Build an ALCO 
Sportplane f 


$2.50 buys set of 4 blueprints of the Alco, Jr. Coupe Monoplane using 
converted Henderson or three-cylinder Anzani. The parts for plane sold 
in eight $25 installments, making a total of $200. 


$5 buys blueprint plans of our two seater dual control training biplane. Uses 
Velie, Lebond or converted Ford “A” motor. Price lists on application. 


Flying Instruction: $100 for 6 hours course on Curtiss motored Alco training 


biplane. 





ALLISON AIRPLANE CO. 
LAWRENCE, KANSAS 





5 
Brottrts eon ovat Ttenges ras cere ot te Gd mo feeT i 
> are : 
by one of the largest menufacturere of telescopes “Yr aie LONG j SS }S) CENTS 
merica; we control the entire ; mea- 
sure cl 8 inches and open over @ 1-2 feet in 4 sec- 
tions. are nicely brass bound, wi 
mansions cia gen flee Tce 
only oo « Our new Catalog of a * 
each i ep d of mone: 





Achromatic Telescope \ 


just as 
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PATENTS 


WANT a new business 

Trade Marks, Copyrights, Patent Litigation Hand- profession of your own, 
book with illustrations, 100 mechanical movements. with all the trade you can 
Sent free on request. attend to? Then becomes 
ALBERT E. DIETERICH foot correctionist, and in 


San 5 a few weeks earn big in 
formerly member examining corps U. S. Patent Office come in service fees—not medical nor chiropody—easy terms 


PATENT LAWYER and SOLICITOR for home training, no further capital needed, no goods to 
e 261-A, OURAY BLDG. _ buy, no agency. Address 
30 Years’ Experience Washington, D. C. Stephenson Laboratory, 14 Back Bay, Boston, Mass 
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erick won $1,000; Mrs. Lundquist won $955; and many 
others. Enter now and find the twins and I will tell you how to 


It’s not as easy as it looks. Only 
Win $2,,000 two Benj. Franklin pictures are 
exactly alike. Find them—mark them—send your answer 
quick. 50 Prizes given, besides thousands of dolla 
special rewards. Duplicate prizes given in case of final ties. 
Send no money—doesn’t cost a cent to win. Nothing to buy. 
If you take an active part you will be rewarded. 

is extra Prize for promptness if 
$505 Check win First Prize. Don’t delay. if 
you want to win, send your answer today. Promptness pays. 


a 


Ser s 
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Jimmy DeForest Reveals 
BOXING SECRETS-‘ Champions 


Learn the secrets of the world’s greatest fighters from the man who trained Dempsey, 
George Dixon, Kid McCoy and other world champions. Jimmy De Forest reveals 
every step in Scientific Boxing, from the first principles to the final knock-out, in his 
famous Boxing Course that develops champicens by mail! 


Let the World’s Greatest Trainer 
Make YOU a Seientifie Boxer 


ERE is your chance to become a REAL BOXER! Get your training unde. 

Hite De Forest himself—at home, in spare time. The famous Maker of 

Champions teaches you everything—just as he taught Dempsey and other great 

fighters. Think of it! The same system that won world championships is now made 

available to YOU. Let Jimmy De Forest tell you EVERY- 

thing—how to use every attack, every defense, every trick and 

every bit of ring strategy and generalship—how to put over the famous 
knockout punches used by the master fighters of all time Everything . 
explained simply and clearly—every position, every punch shown in actual WAS 


photographs and diagrams. ne ~A 
WN AT HOME bee cen a i ientine $37.50 

LEAR? 4 a size when you know scientific tt . 

boxing Brute force hasn't a 

chance against the tricky strategy of De Forest Training. Men who never NOW ONLY 

won a fight before are now climbing to fame and fortune - winning « qa 

championships—through this wonderful Course. Filled with priceless r ee 

information for beginner and veteran boxer alike. Others have paid 

THOTISANDS OF DOLLARS to train under Jimmy De Forest. Now his 

whole marvelous system of home instruction is yours 


for the amazingly small price of ind $2.98—re 
duced from its former price of $37.5 Fea geueggerwe¢ea ae 














JACK 
DEMPSEY , 
One of the Johnny Nemis won the Welterweight "Cneneien- 

ship of Eastern Canada after taking this & Jimmy De Forest Boxing Course, Box 1-2 
Course. He says he will soon be in New York 347 Madison Avenue, New York City 
“fighting with the top-notchers.”” Promoters Send me the COMPLETE De Forest Boxing Course— 

Do Forest are looking for new fighters—YOU may 20 weeks’ Home Instruction with pictures and diagrams. 

be next. Fy [11 enclose $2.98 in full payment, or 


[1 I will pay postman on delivery $2.98 plus postage. 
Mail this Coupon QUICK os 


Rush your name and address on coupon for your complete ” 


Name 


jimmy De Forest Boxing Course—20 weeks’ instruction. 
Enclose only $2.98 by Money Order or Cash Registered 
Mail—or pay when the Course arrives a 


Address 


Town 








The ‘Sr 6 rooms, 


LET MY FACTORY PRICES 7 2 creat lao 
SAVE YOU $300 to $1000 


Price includes all highest quality lumber cut to fit; 
doors, windows, stairs, interior woodwork, lath, 
shingles, hardware, glass, paints, nails, etc., com- 
plete. Plans FREE, Materials fully guaranteed. 
Freight paid east of Mississippi River and north 
of Mason-Dixon line, also to Minnesota, Iowa, 
Missouri. 


BUY AT WHOLESALE ! 


Get all materials direct from my mill and save $300 to 
$1,000 on your home! Mill-cut lumber saves you 40% 
30% on materials. Not portable. Sturdy, substan- 
permanent homes. 34 years’ square dealing or » 
Liberty guarantee. Amazing new plan—examine materia x 
<a on 3 7 : < > Handsome Big Book of Homes. 35 plans—full 
: a KR own lot before you pay! 3 years to pay FRE color photographs—amazing values &. $392 to 
aN $1558. Practical—Beautiful. Mail Coupon Today. 
; . ee Ee ES 


“SAVED $800 to $1,200 ON LUMBER” 
| LEwis mFG. 


says O. R. Fickling, “‘and the material was wonderful.”’ \) on 0. 
: “Believe I saved $500 by buying from you,”’ writes a Dept. 68-B, Bay City, Mich. 


B. A. Anderson, of Nebraska . . Mr. Davis saved 4 + Please send me FREE your 1930 Book of 
— en $1, ~~ a. are = his home we Fad . 3 ; \ Liberty Homes illustrated in color and show 
Speliman says “‘I savec ) by buying from you.” ou $ : me how I can save $300 t 1000 h 3. 
tan do as well. Every home owner who built a LAberty a A\ aes 2 a a 
saved money. Write for complete information and Free 

Book, Address 


LIBERTY HOMES ‘ss Yaa 
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CLASSIF 


IED ADS. 








Rates for classified advertising, 20 cents per word, minimum 


third month preceding date of issue. Address communications to Advertising Dept., MODERN MECHANICS. Robbinsdale, Minn. 


10 words. Cash should accompany Closing date, 20th of 








OPPORTUNITIES 


AIRPLANE BUILDERS 





ASTROLOGY—Learn what the Stars predict for 1930. Wiil you 
be lucky? Will you win in love Will your investments prove 
profitable? Would a change in occupation give you a larger salary? 
Our Special 15-Page Astrological Reading gives predictions—month 
by month—with exact days, dates and happenings for 1930 based 
on your Sign of the Zodiac. Consult it before making any change 
in home or business affairs, signing papers, love, courtship, mar- 
riage, employment, travel, speculation, health, accidents, “lucky 
" ete. Send exact birth date with $1.00 for complete read- 
Franklin Publishing Company, 800 North Clark Street, 
258, Chicago. 





Sell By Mail! Par- 


ticulars FREE! 


Books, Novelties, 
C. Elfco 


Bargains! Large Profits! 
525 South Dearborn, Chicago. 





others do; 
Western Ave., 


month ; 
N. 


EARN a year's pay every 
tric Signs, Dept. H, 3912 


you can 


Neon Elec- 
Chicago. 





$100 WEEKLY demonstrating famous DuPont Launderless Table- 
cloth. Also $2.98 trench coats and full line waterpreof necessities. 
Samples Free. American, 724 MMA Roosevelt, Chicago. 





LOCKSMITHING. 500 Tricks of the Trade. Book ae $1.50. 
A. Nugent, Jr., 30 North Third Street, Richmond, Va 


The success of your boat, sled or airplane depends on the pr 
more than anything else. Maximum power from your motor 
proper slipstream and maximum static thrust cannot be bu 
a stock propeller. Heath propellers are made to fit the ind 
case by engineers of 21 years’ experience. That is why 
propellers are guaranteed to give better results, and the 
no more than a stock propeller. 4c in stamps brings | 
catalogue. HEATH AIRPLANE CO., CHICAGO, ILL. 





Are you building your own light airplane If so, 
Write for information. FLOYD I. 
Milwaukee, Wisc. 


ATTENTION! 
I can be of service to you. 
MYRON, 873 Fourth St., 





SIMPLEX AIR MODEL CO., Auburn, Mass. Model airp! 
plies, gas engines, wing-sections, gliders, books on model b 
glider construction and aerodynamics. Send 5e for catalogue 





Tail groups $20, Wings 4% t 
"$50, 18 H.P. props $5, light pla 
Marsh Cendt Airplane Co., Colby 


Assembled fuselages $25 
$100, same size K. D. 
with hub and prop $25. 





See ou 
illustrated | b 


Now you can build the SEA PLANE PARASOL. 
page 191, Oe in sta 
HEATH AIRPLANE 


large 
il 


mps or coin brings 
COMPANY, Chicago, 








TAKE MONEY 
vending, musical, 
10 cents for sample copy. 
Chicago. 


OUT OF MACHINES. 
merchandising and 
Automatic 


Easy profits operating 
amusement machines. Send 
Age, 28190 South Michigan, 





HERE'S MONEY to pay your bills, buy new clothes, take pleas- 
ure trips, etc. Wonderful opportunity to make $15 profit a day 
as my local Representative. Easy work ‘ew Ford Sedan free to 
producers. Albert Mills, 4941 Monmouth, Cincinnati, Ohio. 





MAKE 
patented process. 
Springs. Mo. 


BIG PROFITS SILVERING MIRRORS. Easily learned 
Plans free. Wear Mirror Work. MMI, Excelsior 





AMAZING PATENTED NEW TOOL SPECIALTY! 
garages, workers buy on sight! Profits 
mendous demand! Exclusive territory 
quired. FREE trial offer Millenco. 


FACTORIES, 
T5e. No competition! Tre- 
Merchandise investment re- 
1302 Winthrop Bidg., Boston 





AGENTS 


AGENTS: $15 to $25 daily easy, introducing new, 
matic Safety Ventilating Window Lock, for houses, stores, banks, 
garages, offices, 3 to 12 needed every house. Recommended by 
police, insurance people everywhere. No competition. Nothing like 
2 —| —_ ere?  Comeastnatinn, Be first in your locality. 
ample easily carriec mn pocket. Elmwood Mfg. Co 3 
Elmwood Place, Cincinnati, Ohio. — 





patented, Auto- 


Tali Assemblies nm 
Duncan, Box 5 


581, 


WINGS, Wing Ribs, 
ete. Prices right. 


LIGHT PLANE 
Construction Prints, 
mont, Texas. 





HEATH-HENDERSON Aircraft motors were the only Ame 
light plane motors to compete at the National Air Races 

Because they are the only reliable light plane motor in th 

try and of course they won. Beware of unscrupulous sellers who 
offer worn motorcycle motors with home-made “HEATH nver- 
sion at ridiculous prices. They will not fly your plane. 0c in 
stamps or coin brings our large illustrated booklet. HEATH 
AIRPLANE COMPANY, Chicago, Ill. 


rican 
Why? 
coun 





HEATH aerial driven sleds give airplane performance on 
snow. Complete blue prints for Ford or Motorcycle driver 
$2.00 per set. Designed by America’s foremost aeronauti 
neers so you can build them. Heath Airplane Co., Chi 


MODELS 








complete model airpla: 
Aircrafters, 340 East 188 


bring you 


2e postage stamp will 
a S. odel 


price list. 





9 


and 8 cylinder compressed 
Miniature Aircraft Corp 


Model Aeroplanes and 6 
Send 10¢c coin for catalogue 
Terrace, New Bright: n. nN » A 





~ SONG WRITERS 





SELL $1 
woman prospect. 
States Registry, 


500 INSURANCE POLICY $1.00 YEARLY. 
Big profits. Establish life 
Townsend and Superior, Desk 


Every man, 
income. United 
21, Chicago. 





BIGGEST SURPRISE OFFER EVER MADE. Be sure to answer 
this ad. My line of Soaps, Coffe Tea, Spices, Toilet articles, 
Household Specialties, pays you bigger profits. M. G. ROTH. 
President, 2712 Dodier, St. Louis, Mo. 


ee 





AGENTS—$10 Daily 
hand one ton power. 
shops, factories, 
strator offered 


demonstrating amazing miracle tool. Gives 
Outgrips 40 Ih. vise. Quick seller, machine 
garages, farms Big commissions. Free demon- 
Flash Sales, MMCB 4809 N. Ashland, Til. 





BLUEPRINTS 





If you buy blue prints of a 
prints of a plane that 
photo. HEATH planes 


but no prints of any 


sport plane be sure you are buying 
has been built and flown. Demand a 
have 21 years’ experience behind them, 
model are offered to the home builder until 
they hare been thoroughly tried out by HEATH engineers and 
pliots. arge detailed shop prints of the HEATH SUPER 
PARASOL ee 6 years . ~5-y of this wonderful little 
sport plane at $5. per set in stamps or coin for large 
iilustrated booklet. HEATH AIRPLL ANE CO., CHICAGO, ILL. 


Chicago, 


SONGWRITERS; 
lisher’s acceptance. 
Pictures,”” sent free. 
New York. 


Substantial Advance Royalties are paid 
New booklet “Song Requiremen 
Newcomer Associates, 781 Earl 





SONG POEM WRITERS—‘‘Real”’ Proposition. Hibbel 
2104 N. Keystone, Chicago. 


DETECTIVES 
DETECTIVES EARN BIG MONEY. Excellent 
perience unnecessary. Particulars free. Write 
2190- v Broadway. i. We 








Ex- 


gner, 


opportunit 


George W 





INVENTORS 





INVENTIONS COMMERCIALIZED 
Write, Adam Fisher Mfg. Co., 582 Enright, 


Patented 
St. 


or 
Louis, 


ur 
M 





INVENTOKS’ Universal Educator—contains 900 mechani 
ments; 50 perpetual motions. Tells how to obtain and 
Suggests new ideas. Explains how to select your attorney 
patent sharks. Special Price, $1.00 postpaid. Albert E. 
261 Ouray Bidg., Washington, D. C. 


sell ft 





Dies. Light stampings. 





NEW YEAR — NEW IDEA 
PATENT YOUR IDEAS 


Call or send me a sketch of 
your invention. Phone Longacre 3088 


FRE Feventere Recording Blank 


-_ Confidential Advice 
U. S. and Foreign Patents secured by 


Z. H. POLACHE K Resistered Patent Attorney 


Consulting Engineer 
1234 BROADWAY, NEW YORK 


B. L. Nortwed, Mitchell, 8. D. 
Amaze and 


MAGIC fy your friends. - 


popular--Learn to entertain e 
Book of 1000 Wonders” tells how. 
Explains many coin, card, hand- 
kerchief tricks, etc. you can do. 
100 pages, profusely illustrated. 
Postpaid 10c. 

LYLE DOUGLAS, Sta. A-4, Dallas, Texas 
> 


Mysti- 
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DRAFTING JOB? 


Here’s good news for the man who wants a $50 or $75 a week job 
—who knows it takes training to land it—and who has been hold- 
ing back for fear he didn’t have enough education to make good. 

I want to tell you about DRAFTING, and show you that it 
offers you everything in pay and opportunity that you could hope 
for. I want to show you that a fine Drafting job is now easily within 
your reach. And I want to set before you an amazing plan which we 
have worked out with the co-operation of some of the biggest em- 
ployers and engineers in America, to prepare you at home, in spare 
time, get you the job and raise your pay—absolutely without risk of 
} penny on your part. 


Wonderful Opportunities for you in 
DRAFTING 


During the past few months we have placed hun- 
dreds of men, not a bit smarter than you, with 
no more schooling or experience, in fine Drafting 
positions with Architects, Contractors and in big 
manufacturing plants. Most of these men were 
formerly clerks, mechanics, building and trade 
workers, some even beginners and laborers. 


Over 75,000 good Drafting jobs have been ad- 
vertised in the past year. Draftsmen are urgently 
needed in all building, construction, manufactur- 
ing, mechanical and engineering lines. 


Get Our No-Risk Job and Raise Plan 


I wish I had the room to tell you all about DRAFT- 
ING—how it has become the most important 
branch of every kind of manufacturing and build- 
ing construction wo’k—how fascinating the work 
is—the fine bunch of fellows you’ll work with— 
the big salaries paid—the wonderful chances for 
advancement. All this inside dope takes a 36-page 
book to describe and we’ll be glad to send you a 
copy free when you mail the coupon for our no- 
risk job and raise plan. 


THE AMERICAN SCHOOL 


Dept. D.233A Drexel Ave. and 58th St., Chicago, Ill. 





ee 
“Thanks for help- 


ing position with 

Slyker Co. starting 

at $40 a week.”’ 

Osxar R. Lupwie 
—_— 


Mr. Oskar Lud- 
wig has been in 
ouremploy.as 
Draftsman for 
about three months 
and to date we 
have found his 
work satisfactory. 

Sirrer, Inc. 

Gary, Ind. 


Now Junior 

Draftsman 
“Thave obtained a 
Position as a junior 
drafteman with the 
Muncie Oil Engine 
Co. 1 appreciate 
your aid in obtain- 


M.N. Barenam, 
Muncie, Ind. 











B 4 


Phe 


tannin , 
a 
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36 Page Drafting Book 
—FREE 


Tells how easy Drafting is to learn 
—how interesting the work 
what remarkable opportunities are 
open for Draftsmen right now. 
Mail coupon for a copy—without 
cost or obligation. 





AMERICAN SCHOOL, Dept. D2iIA 
Drexel Ave. & 58th St., Chicago, Il. 


Please send me, without cost or obliga- 
tion, 36 page Drafting Book, and tell 
me about your training and employ- 
ment service in line marked X below. 


(] DRAFTING 


0) Architecture 
L} Building 
{j Structural Steel 
} Civil Engineering 
(|) Auto Engineering 
} Electrical | Engineering 





| Accounting 
} Mechanical Engineering 
\} Shop ~~ ~_ecaaamay 
} Forem ip 
) High School Phen 2 years 





___Occupation___ 
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Muscles §° apiece! 


OULDN’T it be great if we could buy muscles by the bag—take them home 

and paste them on our shoulders? Then our rich friends with money to buy 

them, sure would be socking us all over the lots. But they don’t come that easy, 
fellows. If you want muscle you have to work for it. That’s the reason why the lazy 
fellow never can hope to be strong. So if you're lazy and don’t want to work—you had 
better quit right here. This talk was never meant for you. 


I Want Live Ones 


I’ve been making big men out of little ones for over 
fifteen years. I’ve made pretty near as many strong 
men as Heinz has made pickles. My system never fails. 
That’s why I guarantee my works to do the trick. That’s 
why they gave me the name of “The Muscle Builder.” 

I have the surest bet that you ever heard of. Eugen 
Sandow himself said that my system is the shortest and 
surest that America ever had to offer. 

Follow me closely now and I'll tell you a few things 
I’m going to do for you. 


Here’s What I Guarantee 


In just 30 days I’m going to increase your arm one 
full inch. Yes, and add two inches to your chest in the 
same length of time. But that’s nothing. I’ve only 
started; get this—I’m going to put knobs of muscles on 
your shoulders like baseballs. I'm going to deepen your 
chest so that you will double your lung capacity. Each 
lreath you take will flood every crevice of your pul- 
monary cavity with oxygen. This will load your blood 
with red corpuscles, shooting life and vitality through- 
out your entire system. I’m going to give you arms and 
legs like pillars. I’m going to work on every inner 
muscle as well, toning up your liver, your heart, etc. 
You'll have a snap to your step and a -- to your eye. 
You'll feel the real pep shooting up and down your old , 
hackbone. You'll pm Ae out ome big brawny arms EARLE LIEDERMAN, The Muscle Builder 
. Author of “Muscle Building,” “Science of | 
and crave for a chance to crush everything before you. ling and Jiu Jitsu,” “Secrets of Strenati 
You'll just bubble over with vim and animation. “Here’s Health,” “Endurance,” Et 


Sounds pretty good, what? You can bet your old ukelele it’s good. It’s wonderful. And don’t forget, 
fellow—I'm not just promising all this—I guarantee it. Well, let’s get busy, I want some action—So do you 


SEND FOR 
MY NEW 
64-PAGE BOOK 


r ee ee ees ee ae Se ee ee It contains forty-eight, full page photographs of m 
EARLE LIEDERMAN, some of the many prize-winning pupils I have traine 
Dept. 5502, 305 Broadway, New York City of these came to me as pitiful weaklings, imploring 
Dear Sir:—Please send me without any obliga- help them. Look them over now, and you will marvel 
tion on my part whatever, a copy of your latest | present physiques. This book will prove an impetus 
hook, “Muscular Development.” (Please write or real inspiration to you. It will thrill you through and thr 
print plainly.) | This will not obligate you at all, but for the sake 

future health and happiness, do not put it off. Send t 

right now, before you turn this page. 


EARLE LIEDERMAN 


DEPT. 5502 305 BROADWAY. N. Y. CITY 


your 


Name 
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Aviatic 
Aviatic 
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Learn the Automotive or Aviation business by the 


u had McSweeny system. Get ready to step out and hold a real 
job. Earn $50 to $125 a week. Or, you can open a garage 
and repair shop and clean up as high as $10,000 a year. 
It’s no idle dream—no fanciful goal—but actual accom- 
George Smith owns an agency plishments of many McSweeny graduates. The Automo- 


i repair shop in West Alex- eygee . J 
eal” Ohio. He makes $200 bile, Tractor, and Aviation Business needs Trained men. 
a week. 





Opportunities are everywhere. Good openings galore. 

Eight weeks training with McSweeny fits you to open your 

Leave on Beat own place or go with one of the many firms seeking 

trained men. Read what George Smith, C. E. Gillespie and D. M. Collins 
done. And there are hundreds of other McSweeny trained men who can tell 
you just as interesting facts. Every month McSweeny graduates are supplanting 
the inexperienced, untrained men. 


You Do Actual Work on Real Equipment 


a :. Os tn Widow First we tell you, then show you, then you actually do the work yourself—you learn Mac's 
Commission, due to McSweeny practical way—we use no books—no lessons—an education is not necessary. A green man 

works shoulder to shoulder with the man who has had years of experience. The McSweeny 
way is the real way to big pay. Learn a trade that can never be replaced by machinery 
Automobile, Tractor and Aviation repair and maintenance can never be put on a pro 
duction basis 


You Can Learn in Only 8 Weeks! 


Yes sir—in only eight short weeks McSweeny will train you so you can qualify for a big 
pay job in the Auto, Tractor or Aviation fields. You don’t need any advance education 
In fact, very little schoclir., :s necessary. Any man from 16 to 60 can easily learn and 
master the clear, concise, simple McSweeny Course. And think of it, in just 8 weeks you 
can do it. In only 8 weeks you will be ready to step into a big job paying $50 to $125 
weekl,. Wh, fool away your time with small pay jobs when it’s so easy to make anal 
B 3 Cottins Wittiomeriie. money through McSweeny training? And you can do it in such a short time. You are 
Salthing "McBweeny  sdeiee protected in every way Read the money-back guarantee below Yqu have every chance 

3 “o win out in the biggest sort of way withour risk Take advantage of my Remarkable 


I started as manager of a Be e P , 
grage at $300 a month.’ Limited Tuition Offer by mailing the coupon to me at once. No facilities for colored students 


vie BAVIATION Course Money-Back 
Aviation, the big new field for ambitious agen Guarantee! 


Aviation will pay tremendous incomes 
rget, men only. With McSweeny you learn all about If, after completing my training, 
vou. airplane engines, airplane wings, airplane construc- you are not satisfied, your tuition 
tion, under experienced instructors. Coupon brings will be refunded. You yourself are 
full details. Don’t miss this remarkable opportunity. the sole judge of McSweeny training 
I want no dissatisfied students and I’m 


1s. Write for Big FREE Book willing to go the limit to prove my sin- 


cerity and honesty. There is no catch to this, 
Send coupon at once for this big, illustrated book. a straight forward, honest guarantee! 


It tells you all about the McSweeny Schools and SE eer ee eee eee len eae eee 
explains how you can enroll at once and save ee eee 

money. Besides, the sooner you start, the sooner 

you will be ready to earn big pay, or get into busi- 

ness for yourself. Don’t delay. Mail coupon today 


sure. The book is Free to you! a McSweeny Auto, Tractor and Aviation School, 
Dept. A-14-S, Chester at 30th St., Cleveland, Ohle, 
262 Madison, Memphis, Tennessee. 
Without cost or obligation, send me your big, FREE 
on Autos and Aviation, also full details of your 
tuition offer 



































Name 


Street 


Chester at 30th St., 263 Madison St., a Town : State.... 
Cleveland, Ohio Memphis, Ten ME WN GIP CT EE we eG 





Start to Make Money [ 
Quick Like Morriston 


“Wha 
jy learned is 
500 to m ! 


help you to dol 





The World’s biggest} 


most fascinating business needs you! 
No Other “JOB-WAY” Training! 


My training includes ALL Electrical Work 


You needn't slave away at small wages another minute— 
mail coupon and I'll tell you how I train you at home in 
your spare time for positions paying up to $150 a week, 
Unlimited opportunities for trained Electrical and Me- 
chanical Auto Experts. Let me show you how my ““JOB- 

(AY training has prepared hundreds of men just like 
yourself for a quick, brilliant success in the Auto business, 


Earn Up to 150 a Week! 


Don’t sell your time for low pay! You don’t need to when 
you have my ““JOB-WAY" training. As Directing Engi- 
neer of this Institution I know what training you need to 
succeed, AND I GIVE _ YOU THAT TRAINING right in 
your own home. MASTER every branch of Auto, Truck 
and Tractor work, I train you with JOBS--not books. I 
bring the original“ JOB-WAY’’trainingTO YOUR HOME! 


Read My Experience, 
Money-Back Education Not 
Agreement?! Needed! 


Ten agreements in my I don’t care how little school- 
big free Auto book. No. ing you have, I will train you 
lis “I will refund every to become an Auto Mechanic 
cent of your money if or refund your money! Boys 
after receiving my train- and men of all ages have be- 
ing you are not abso- come Garage owners and man- 
lutely satisfied."” This agers, Superintendents, Fore- 
and nine other wonderful men, Auto ox rts, Bae FAY 

reements make m , tives, after completing 
*JOB-WAY™ course the © ‘JOB-WAY"" training, 

~ ’ I prove to you that I will pre- 
training for you! Besure pare you to take advantage of 
to get my book and the many wonderful opportun- 
read all ten agreements. ities of the great auto business! 


‘Personally Box W. COOK 


—Ignition, Starting, Lighting 


ALL Mechan- 


ical end, Welding, Brazing, Vulcanizing—also 


Business Course— also 
Monthly Magazine, also 3 
Testing and Repair Outfits. 
Nowhere else I know of, 
can you get ALL this! 
Seven Billion dollars spent 
each year to repair 26 
Million Autos, Trucks, 
Tractors— it’s the world’s 
biggest business. Amazing 
money opportunities ev- 
erywhere for trained men. 
y Employment Service 
helps you to big jobs, and 
I help you to get into 
business for yourself. 


Get My Big 
Book Quick! 


I will send it to you with- 
out one penny of cost 
Read all the facts, find out 
about the demand for 
trained Auto Experts. Let 
me tell you how easily and 
quickly you, too, may be- 
come an Auto Expert 
Splendid offer right now 
to ambitious men. Coupon 
brings complete informa- 
tion. Mail it today! 


DIRECTING 
ENGINEER 


MOTOR INSTITUTE OF AMERICA 
Mlinois 


Motor Institute Bidg. Dept. 3322 








AVIATION 
Training FREE 
of extra cost 


Coupon brings full de- 
tails of complete Avi- 

Training, | am 
offering FREE of extra 





Send it now. 








Free Auto Book 
8B. W. COOKE, Directing Engineer 
MOTOR INSTITUTE OF AMERICA 
Motor inst. Bidg., 


Send me FREE your Big Auto Rook “Auto 


and proof that you will train me in sf 
home. Also details of AVIATION Cox 


Alao reserve 3 Testing and Repair Outhts 


obligating me 


State 


Ocew patio 





pt. 3322, Evanston, Hil. 


